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Abstract

Introduction: Psoriatic arthritis (PsA) is a chronic immune-mediated disease that extends beyond joint and skin involvement, being
strongly associated with metabolic disturb ances and increased cardiovascular risk. Chronic inflammation, adipokine imbalance, and
endothelial dysfunction contribute to accelerated atherosclerosis in this population.

Aim: To assess the interrelationships between systemic inflammation, lipid metabolism, leptin levels, and subclinical atherosclerosis in
PsA patients, with the goal of improving cardiovascular risk stratification and management.

Materials and methods: A total of 256 PsA patients and 150 matched healthy controls were enrolled. Clinical evaluations included
disease activity indices, BMI, and waist circumference. Biochemical assessments comprised lipid profile, leptin, and high-sensitivity C-
reactive protein (hs-CRP). Carotid intima-media thickness (IMT) and plaque formation were evaluated via ultrasonography. Statistical
comparisons were made using non-parametric and chi-square tests.

Results: PsA patients exhibited significantly higher levels of total cholesterol (5.9 mmol/L vs. 5.0 mmol/L), triglycerides (1.2 mmol/L
vs. 0.5 mmol/L), low-density lipoprotein cholesterol (4.0 mmol/L vs. 3.5 mmol/L), and atherogenic coefficient (3.5 vs. 2.6), with p-
values <0.001 for all. High-density lipoprotein cholesterol levels did not differ significantly. Obesity was five times more frequent in PsA
(BMI >30 kg/m?), and leptin was elevated in 58% of PsA patients versus 8% of controls. Leptin levels correlated positively with hs-CRP
(R=0.59) and BMI (R=0.75). Increased hs-CRP levels were associated with thicker IMT, more frequent plaque formation, and higher
prevalence of coronary artery disease. Patients with hs-CRP >10 mg/L had the greatest cardiovascular burden.

Conclusion: This study confirms that PsA is associated with significant pro-atherogenic lipid disturbances, obesity, elevated leptin
levels, and subclinical atherosclerosis. The integration of lipid profile, leptin, and hs-CRP with vascular imaging offers a practical frame-
work for early cardiovascular risk assessment. Multidisciplinary management, including metabolic and inflammatory targets, is essen-
tial for improving long-term outcomes in PsA patients.
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Introduction

Psoriatic arthritis (PsA) is a chronic, immune-mediated
inflammatory disease that affects the musculoskeletal sys-
tem and is closely associated with psoriasis. Characterized
by synovitis, enthesitis, dactylitis, and axial inflammation,
PsA exhibits substantial heterogeneity in clinical manifes-
tations, disease severity, and progression.[!) In addition to
its impact on joint function, PsA is increasingly recognized
as a systemic disease with significant metabolic and cardio-
vascular comorbidities, highlighting the need for a compre-
hensive, multidisciplinary approach to its management.!?!

The link between psoriatic arthritis and
systemic inflammation

The inflammatory milieu of PsA extends beyond the joints
and skin, contributing to systemic metabolic disturbances
and an increased risk of cardiovascular disease (CVD).[34
Immune dysregulation, driven primarily by pro-inflamma-
tory cytokines such as tumor necrosis factor-alpha (TNF-a),
interleukin-6 (IL-6), and interleukin-17 (IL-17), sustains a
state of chronic inflammation. This chronic inflammatory
process plays a key role in promoting endothelial dysfunc-
tion and metabolic derangements.>*! Conversely, both en-
dothelial dysfunction and metabolic disturbances can fur-
ther exacerbate inflammation, creating a self-perpetuating
cycle that underlies many chronic inflammatory diseases.
Identifying a single initiating factor is often challenging
due to this bidirectional interplay. Several studies have re-
ported a link between systemic inflammation in PsA and
dyslipidemia, insulin resistance, and obesity, all of which
are well-established risk factors for cardiovascular disea-
se.[167] Notably, the presence of subclinical atherosclero-
sis and increased carotid intima-media thickness (IMT) in
PsA patients further underscores the cardiovascular bur-
den associated with the disease.>®!

Dyslipidemia and cardiovascular risk in
psoriatic arthritis

Dyslipidemia is a well-documented metabolic abnormali-
ty in PsA, with alterations in lipid profiles contributing to
a pro-atherogenic state.>®! Several studies have reported
elevated levels of total cholesterol (TC), low-density lipo-
protein cholesterol (LDL-C), and triglycerides (TG) in PsA
patients, accompanied by a paradoxical reduction or func-
tional impairment in high-density lipoprotein cholesterol
(HDL-C).[26-191 The atherogenic index, which represents
the balance between pro- and anti-atherogenic lipid frac-
tions, is consistently elevated in PsA, further increasing the
risk of cardiovascular events. Mechanistically, chronic in-
flammation is believed to modify lipoprotein metabolism,
impairing reverse cholesterol transport and promoting ox-
idative modification of LDL-C, which accelerates endothe-
lial dysfunction and plaque formation.[**!

Obesity and adipose tissue dysfunction
in psoriatic arthritis

Obesity is highly prevalent in PsA, with epidemiological
studies suggesting that excess adiposity not only predispos-
es individuals to the disease but also exacerbates its severi-
ty.['!] Adipose tissue, once considered an inert energy res-
ervoir, is now recognized as an active endocrine organ that
secretes various adipokines, including leptin, adiponectin,
and resistin, which influence inflammatory and metabolic
pathways.[®12) Leptin, in particular, has been implicated in
PsA pathogenesis due to its dual role as an energy regula-
tor and pro-inflammatory mediator. Elevated leptin levels
have been observed in PsA patients and correlate strongly
with disease activity, hs-CRP levels, and measures of obesi-
ty such as body mass index (BMI) and waist circumferen-
ce.l1314 The interplay between adipose tissue inflammation
and systemic immune activation may further perpetuate
metabolic dysfunction, thereby increasing the likelihood
of developing metabolic syndrome and CVD in PsA pa-
tients.[>12!

The role of high-sensitivity C-reactive
protein in cardiovascular risk stratifica-
tion

High-sensitivity C-reactive protein (hs-CRP) is a widely
recognized biomarker of systemic inflammation and an in-
dependent predictor of cardiovascular risk.>*!> Elevated
hs-CRP levels in PsA have been associated with increased
disease activity, joint damage progression, and subclinical
atherosclerosis.[>!314 Several studies have demonstrated
that hs-CRP correlates with carotid IMT, arterial stiffness,
and the presence of atherosclerotic plaques, underscoring
its utility in cardiovascular risk stratification.>¢*!! The in-
clusion of hs-CRP in risk assessment models may enhance
the early detection of vascular abnormalities and facilitate
targeted interventions to mitigate cardiovascular morbidity
and mortality in PsA patients.[>®12]

Subclinical atherosclerosis and psoriatic
arthritis

Emerging evidence suggests that subclinical atherosclerosis
develops earlier and progresses more rapidly in PsA com-
pared to the general population. Carotid artery ultrasonog-
raphy studies have revealed increased IMT and a higher
prevalence of atherosclerotic plaques in PsA patients, inde-
pendent of traditional cardiovascular risk factors.['*l These
findings suggest that systemic inflammation exerts direct
effects on vascular health, promoting endothelial dysfunc-
tion, arterial stiffness, and plaque formation.!>*!> The in-
terplay between chronic immune activation, dyslipidemia,
and metabolic disturbances contributes to accelerated
vascular aging and an increased burden of cardiovascular
complications.
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Rationale for the study

Despite growing recognition of the cardiovascular impli-
cations of PsA, metabolic and lipid abnormalities remain
underdiagnosed and undertreated in routine clinical prac-
tice.l') Current management strategies primarily focus on
controlling joint inflammation and skin manifestations,
often overlooking the broader systemic consequences of
the disease.!'”! Given the high prevalence of dyslipidemia,
obesity, and subclinical atherosclerosis in PsA, there is an
urgent need for comprehensive risk assessment tools and
targeted therapeutic approaches that address both inflam-
matory and metabolic components.!1¢-18]

Aim

The study aims to establish relations between inflamma-
tory markers, metabolic disturbances, and early vascular
pathology, thereby improving cardiovascular risk stratifica-
tion and management strategies in PsA patients.

Materials and methods

This study was conducted on a cohort of 256 patients diag-
nosed with PsA and 150 control individuals without rheu-
matic or inflammatory diseases. The patients were recruit-
ed from the Rheumatology and Arthrology Departments
of the “Timofei Mosneaga” Republican Clinical Hospital
(Rheumatology and Nephrology Department of “Nicolae
Testemitanu” State Medical and Pharmaceutical Univer-
sity, Chisinau, Republic of Moldova) between 2015 and
2025. The diagnosis of PsA was established according to
the classification criteria for psoriatic arthritis (CASPAR)
2006. The study population included 49% male patients
and 51% female patients, with a mean age of 41£3.5 years.
The control group (n=150) had a similar sex distribution
(73 females and 77 males) and a mean age of 39+3.8 years.
Patients with PsA were further classified based on clinical
disease characteristics, inflammatory markers, metabolic
parameters, and cardiovascular risk factors.

Clinical and laboratory assessments

Disease activity was evaluated using standard clinical indi-
ces: tender joint count (TJC), swollen joint count (SJC), and
the ankylosing spondylitis disease activity score with C-re-
active protein (ASDAS-CRP). Pain intensity was measured
using a 100-mm Visual Analog Scale (VAS). The extent and
severity of psoriatic skin involvement were quantified using
the Psoriasis Area and Severity Index (PASI).

Metabolic parameters were assessed through both an-
thropometric and biochemical methods. Anthropomet-
ric measurements included waist and hip circumference,
height, body weight, and calculation of body mass index
(BMIJ, kg/m?), obtained using a standardized medical scale

Metabolic Storm in Psoriatic Arthritis

and stadiometer (Seca 700, Hamburg, Germany).

Venous blood samples were collected after an overnight
fast and processed within 2 hours. Serum concentrations
of TC, HDL-C, and TG were measured using enzymatic
colorimetric methods with a Cobas ¢502 analyzer (Roche
Diagnostics, Mannheim, Germany). LDL-C was calculat-
ed using the Friedewald formula: LDL-C = TC—-(TG/2.2)-
HDL-C, applicable only when TG<4.5 mmol/L.

The atherogenic coeflicient (AC) was calculated as: AC =
(TC-HDL-C) / HDL-C, with values >4.0 considered indic-
ative of high cardiovascular risk.

The marker of systemic inflammation and cardiovascu-
lar risk, hs-CRP, was quantified using immunoturbidimetry
on the same analyzer. hs-CRP levels were categorized as low
(<1 mg/L), moderate (1-3 mg/L), or high (>3 mg/L), in ac-
cordance with the American Heart Association guidelines.

Serum leptin concentrations were determined using a
commercially available enzyme-linked immunosorbent as-
say (ELISA) kit (Human Leptin Quantikine ELISA, R&D
Systems, Minneapolis, MN, USA), with a detection range
of 7.8-1000 pg/mL. All samples were measured in dupli-
cate, and intra-assay coeflicients of variation were main-
tained below 5%.

Assessment of subclinical atherosclero-
sis

Carotid artery ultrasonography was performed to evaluate
subclinical atherosclerosis, including IMT and the presence
of atherosclerotic plaques (AP). Mean and maximum IMT
values were recorded, with an IMT measurement between
0.9 mm and 1.2 mm considered indicative of increased
thickness, while localized thickening >1.2 mm was classi-
fied as atherosclerotic plaque formation.

Statistical analysis

Statistical analyses were conducted using STATISTICA 9.0
(StatSoft). Descriptive statistics were applied to summarize
continuous variables, reported as means with standard de-
viations (M+SD) for normally distributed data and as medi-
ans with interquartile ranges for non-normally distributed
data. A p-value <0.05 was considered statistically significant.

This study was conducted in accordance with the Dec-
laration of Helsinki, and written informed consent was ob-
tained from all participants prior to inclusion in the study.

Results

In PsA patients, a statistically significant increase in
pro-atherogenic lipid fractions was observed, while HDL-C
levels remained similar to those in the control group (Ta-
ble 1). However, the incidence of HDL-C levels below 1.05
mmol/L was significantly higher in PsA patients compared
to the control group. The AC values in PsA patients were
also significantly higher than in the control group. The fre-
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quency of AC values exceeding 4.0 was notably higher in
the PsA group, with maximum values reaching 10.3-11.6,
whereas in the control group, they did not exceed 6.6.

Table 1. Characteristics of lipid metabolism

Specifically, PsA patients exhibited a median TC of 5.9
mmol/L vs. 5.0 mmol/L in controls, TG of 1.2 mmol/L vs.
0.5 mmol/L, LDL-C of 4.0 mmol/L vs. 3.5 mmol/L, and AC
of 3.5 vs. 2.6, respectively. In contrast, HDL-C levels did

Index PsA Control Group P
n=256 n=150
Total cholesterol (TC), mmol/L 5.9[5.2;6.6] 5.0 [4.4; 5.5] 0.0001
TC >5.0 mmol/L, n (%) 201 (78.4) 68 (45.5) 0.0001
Triglycerides (TG), mmol/L 1.2 [0.7; 1.7] 0.5 [0.3;0.9] 0.0001
TG >1.7 mmol/L, n (%) 48 (18.6) 7 (4.5) 0.026
LDL-C, mmol/L 4.0 [3.2; 4.6] 3.5[2.9;3.9] 0.0002
LDL-C >3.0 mmol/L, n (%) 228 (89.2) 82 (54.5) 0.000
HDL-C, mmol/L 1.2 [1.0; 1.5] 1.3[1.2; 1.6] 0.35
HDL-C <1.05 mmol/L, n (%) 68 (26.5) 17 (11.4) 0.04
Atherogenic coeflicient (AC) 3.5[2.8;4.9] 2.6 [2.2;3.4] 0.00007
AC >4, n (%) 105 (41.2) 27 (18.2) 0.007

Note: Data are presented as median [interquartile range] for continuous variables and n (%) for categorical variables. Comparisons

between PsA patients and the control group were performed using the Mann-Whitney U test for continuous variables and the x2 test

for categorical variables. A p-value <0.05 was considered statistically significant. Abbreviations: PsA: psoriatic arthritis; TC: total cho-

lesterol; TG: triglycerides; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol; AC: atherogenic

coefficient.

A comparative analysis of lipid profiles between patients
with PsA and healthy controls is presented in Fig. 1, using
box-and-whisker plots for TC, TG, LDL-C, HDL-C, and
the AC. Median levels of TC, TG, LDL-C, and AC were
significantly higher in the PsA group compared to controls
(all p<0.001), reflecting a more atherogenic lipid pattern.

not differ significantly between groups (1.2 vs. 1.3 mmol/L,
p=0.35). These results support the hypothesis that PsA is
associated with lipid dysregulation, which may contribute
to the heightened cardiovascular risk observed in this pop-

ulation.

BMI values were comparable between patients with ele-
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Figure 1. Distribution of lipid parameters and atherogenic coefficient in patients with psoriatic arthritis and healthy controls.
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vated TC and those with normal TC levels, with means of
26.5 kg/m? and 28.3 kg/m?, respectively. Although a higher
proportion of patients with normal TC levels met the cri-
teria for obesity — approximately 1.5 times more frequently
than those with elevated TC - the difference did not reach
statistical significance (p=0.0502) (Fig. 2). Similarly, no
statistically significant differences were observed in the
distribution of abdominal adipose tissue (as measured by
waist circumference and waist-to-hip ratio) between the
two groups.

281

BMI (kg/m?)

271

261

Metabolic Storm in Psoriatic Arthritis

patients were overweight (BMI >25 kg/m?), whereas this
was significantly less frequent in the control group.

Thus, excess body mass and obesity were significantly
more common in PsA than in the control group. Obesity in
PsA was associated with other metabolic disorders, particu-
larly elevated leptin, TG, AC, and decreased HDL-C levels.
Additionally, it contributed to the development of comorbid
conditions such as hypertension and diabetes mellitus.

Elevated leptin levels were found in 58% of PsA patients,
whereas this figure was only 8% in the control group. The

High TC

Normal TC

Cholesterol Group

Figure 2. Distribution of body mass index across cholesterol groups in patients with psoriatic arthritis. Note: Box-and-whisker plots

illustrating the distribution of BMI values in patients with high total cholesterol (TC) and normal TC levels. The median is shown as a

horizontal line within the box, which represents the interquartile range (IQR); whiskers indicate 1.5xIQR, and individual points beyond

this range represent outliers. Patients with normal TC levels had numerically higher BMI values (median 28.7 kg/m?) than those with
elevated TC (median 26.4 kg/m?), although the difference was not statistically significant (p>0.05, Mann-Whitney U test). These find-
ings underscore the absence of a direct linear correlation between cholesterol level and obesity status in this cohort.

When analyzing the impact of psoriasis severity on TC
levels, it was found that in the group with TC levels above
5.0 mmol/L, severe and atypical forms of psoriasis were
more prevalent (24% and 0%, respectively, p=0.001). Con-
versely, in PsA patients with TC levels below 5.0 mmol/L,
limited forms of cutaneous psoriasis predominated (54%),
and no patients had severe psoriasis; however, these differ-
ences were not statistically significant.

A comparison between PsA patients and the control
group revealed that obesity (BMI >30 kg/m?) was five times
more frequent in PsA, regardless of carbohydrate metab-
olism disorders. The prevalence of obesity was similar
among male and female patients. More than half of the PsA

maximum leptin concentration in PsA patients reached
61.7 ng/mL, compared to 9.55 ng/mL in the control group.
To analyze the relationship between leptin levels, inflamma-
tory activity markers, skin lesion characteristics, and other
clinical features, patients were divided into two groups. The
first group included 149 patients with elevated leptin levels
(>11.1 ng/mL in women and >5.5 ng/mL in men), while
the second group consisted of 107 patients with normal
leptin levels. These two groups were comparable in terms of
age, duration of PsA and cutaneous psoriasis, PASI scores,
TJC, SJC, and ASDAS-PCR indices (Table 2).

Correlation analysis demonstrated a direct relation-
ship between leptin levels and hs-CRP (R=0.59, p=0.005),
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as well as with BMI (R=0.75, p=0.0001) and body weight
(R=0.69, p=0.001). However, no correlation was observed
between leptin levels and ESR, ASDAS-PCR, or other in-
flammatory activity markers.

A hs-CRP concentration greater than 10 mg/L was twice
as frequent in individuals with elevated leptin levels com-
pared to those with normal leptin levels (68.75% vs. 39.1%,
p=0.033).

The highest mean and maximum IMT values were ob-
served in the group with very high levels of acute-phase
proteins. In the group with moderate cardiovascular risk
(based on hs-CRP levels), the mean IMT was 0.80 mm,
while the maximum IMT was 0.93 mm (Table 3).

Analysis of chronic coronary artery disease (CAD) prev-
alence in PsA patients with different hs-CRP levels revealed

Table 2. Comparative characteristics of PsA patients based on leptin levels

Index Normal leptin level High leptin level ?P
n=107 n=149

PsA duration, years 8.0 [1.0; 15.0] 7.5 [1.0; 14.0] 0.88
Psoriasis duration, years 12.0 [4.0; 18.0] 10.0 [4.0; 16.5] 0.07
PASI 5.2 [1.1;18.1] 7.2 [1.3;21.2] 0.09
TJC 7[3; 10] 9[5; 11] 0.37
SJC 4(1; 8] 51[2;9] 0.76
ASDAS-PCR 2.4 [1.1; 3.6] 3.2 [2.6;3.9] 0.81
ESR, mm/h 24 [10; 45) 28 [11; 61] 0.67
hs-CRP, mg/L 9.1 [2.5;27.2] 13.9 [7.5; 23.9] 0.24

Note: Data are presented as median [interquartile range]. Comparisons between groups with normal and high leptin levels were per-

formed using the Mann-Whitney U test. A p-value <0.05 was considered statistically significant. PsA: psoriatic arthritis; PASI: Psoriasis
Area and Severity Index; TJC: tender joint count; SJC: swollen joint count; ASDAS-PCR: Ankylosing Spondylitis Disease Activity Score
based on C-reactive protein; ESR: erythrocyte sedimentation rate; hs-CRP: high-sensitivity C-reactive protein.

In patients with high leptin levels, the mean BMI values
were significantly higher than in those with normal leptin
levels (27.7 kg/m? vs. 23.3 kg/m?, p=0.033), and obesity
was eight times more frequent (38% vs. 4%, p=0.0025).
Patients with elevated leptin levels also had significantly
higher LDL-C and AC values compared to the group with
normal leptin levels. No statistically significant differences
were found between the two groups in terms of TG, HD-C,
or HDL-C.

that CAD was twice as frequent in the high-risk (hs-CRP
3-10 mg/L) and very high-risk (hs-CRP >10 mg/L) groups
compared to those with moderate cardiovascular risk.
None of the patients with hs-CRP <1 mg/L had CAD.
Atherosclerotic plaques (AP) were detected in 12.2% of
PsA patients with hs-CRP >10 mg/L and in 7.2% of those
with hs-CRP levels of 3-10 mg/L. In contrast, APs were
twice as rare in patients with lower hs-CRP levels (1-3 mg/L)
compared to those with very high hs-CRP (>10 mg/L).

Table 3. Comparative characteristics of atherosclerosis and carotid risk in PsA patients based on hs-CRP levels

Indicator hs-CRP <1 mg/L hs-CRP 1-3 mg/L hs-CRP 3-10 mg/L hs-CRP >10 mg/L
n=18 n=46 n=69 n=123

Carotid plaque index 0 1(5.6) 5(7.2) 15(12.2)

(CPI), n (%)

Mean IMT, mm 0.86 0.80 0.86 0.88

Maximum IMT, mm 3.00 0.93 3.00 3.00

IMT thickening >0.9 8 (100) 15 (85.7) 28 (91.6) 31(92.3)

mm, n (%)

TCR, % 10 [2; 8] 15 [1; 20] 15 [2; 14] 13 [1; 13]

Notes: Data are presented as mean values for continuous variables and n (%) for categorical variables. Comparisons across CRP cat-
egories were performed using the Kruskal-Wallis test for continuous variables and the x? test for categorical variables. A p-value <0.05
was considered statistically significant. CRP: C-reactive protein; CPI: carotid plaque index; IMT: intima-media thickness; TCR: total

carotid risk.
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Thus, hs-CRP serves as an immunoinflammatory mark-
er closely associated with an increased incidence of met-
abolic syndrome and its individual components, as well
as subclinical atherosclerosis, particularly the presence of
atherosclerotic plaques. The strong association between
systemic inflammation and atherosclerosis highlights the
importance of comprehensive cardiovascular risk assess-
ment in PsA patients.

Discussion

This study provides additional evidence that PsA is close-
ly associated with metabolic disturbances and subclinical
atherosclerosis, thereby contributing to increased cardio-
vascular risk. While the relationship between psoriasis
and metabolic dysfunction has been described in previous
studies, our investigation offers novel insights by integrat-
ing routine lipid profiles, hs-CRP, and leptin levels with ca-
rotid ultrasonographic parameters, enabling a multidimen-
sional risk assessment in a clinical setting.

Dyslipidemia in PsA and cardiovascular
risk

We observed significantly elevated levels of TC, LDL-C,
and TG in PsA patients compared to controls, while
HDL-C levels were relatively preserved. Notably, 41.2%
of PsA patients had an atherogenic coeflicient (AC) >4.0,
reinforcing the elevated CV risk in this population. These
findings corroborate prior studies reporting altered lipid
profiles in PsA, such as those by Ernste et al.l'®], who linked
dyslipidemia with increased incidence of CV events, and
others who described elevated LDL-C and TG in PsA de-
spite modest changes in HDL-C[>%12],

Importantly, our study enhances these previous obser-
vations by quantifying the atherogenic burden through
AC and stratifying risk using widely accessible clinical bio-
markers. Unlike most previous reports, we analyzed lipid
profiles in conjunction with systemic inflammation and
early atherosclerotic changes, thus offering a more integrat-
ed clinical model.

Obesity, leptin, and metabolic dysregu-
lation

Our findings also revealed a fivefold increase in obesity
prevalence among PsA patients, as well as significantly el-
evated leptin levels. More than half of PsA patients were
overweight or obese, and 58% exhibited elevated leptin lev-
els versus only 8% in controls. These findings are consistent
with earlier research highlighting the central role of adipos-
ity in systemic inflammation.[**!3) However, what distin-
guishes our work is the strong correlation between leptin
and hs-CRP (R=0.59), BMI (R=0.75), and body weight
(R=0.69), which underscores leptin’s dual role as both an
adipokine and an inflammatory mediator.

Metabolic Storm in Psoriatic Arthritis

Whereas prior studies typically examined leptin in isola-
tion or as a marker of adiposity, our approach places leptin
within a network of interacting variables contributing to
inflammation and vascular risk.”*!>l This supports the
growing recognition that metabolic inflammation - driv-
en by adipokines such as leptin — plays a key role in PsA
pathophysiology and CV complications.

Association between inflammation and
atherosclerosis

Another novel aspect of our study is the identification of
a quantitative relationship between systemic inflammation
(hs-CRP) and carotid IMT. Patients with hs-CRP >10 mg/L
exhibited the highest IMT values (mean 0.88 mm; max 1.07
mm) and double the rate of carotid plaque formation. This
highlights chronic inflammation as a direct contributor
to early vascular pathology in PsA, even in the absence of
clinical CV disease.

These findings are in line with the literature on early
vascular aging in PsA, such as the work by Gonzalez-Jua-
natey et al.l'”], and with meta-analyses demonstrating that
inflammatory activity accelerates atherosclerosis!!!18:1%,
However, our study adds value by integrating these vascu-
lar findings with serum biomarkers (hs-CRP, leptin, lipid
fractions), thus offering a clinically applicable model for
stratifying CV risk.

Clinical implications and future direc-
tions

Although the link between inflammation and dyslipidemia
in PsA has been acknowledged in literature!®®), this study
presents a practical framework combining easily measur-
able biomarkers with ultrasonographic findings to improve
CV risk prediction in PsA. The use of AC, hs-CRP, and
leptin — parameters that are either inexpensive or already
included in clinical care - can be easily implemented in
rheumatology practice.

Our findings support current guideline recommenda-
tions for aggressive CV risk management in PsAl!618! but
also point to existing gaps in care. Lipid abnormalities, obe-
sity, and inflammatory markers often go undetected or un-
treated, despite their cumulative impact on vascular health.

Future research should explore how targeted biolog-
ic therapies influence both lipid metabolism and vascular
outcomes in PsA patients. Longitudinal studies incorpo-
rating multiplex cytokine profiling, advanced imaging, and
intervention trials could help identify the most effective
strategies to mitigate long-term CV risk.[1416]

This study reinforces the concept of PsA as a multisys-
temic disease with profound metabolic and cardiovascular
consequences. By highlighting the interrelationship between
lipid disturbances, leptin dysregulation, systemic inflamma-
tion, and subclinical atherosclerosis, our findings argue for a
multidisciplinary approach to PsA care - one that prioritizes
both rheumatologic control and cardiovascular prevention.
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Conclusions

This study highlights the significant metabolic and car-
diovascular alterations in PsA, emphasizing the interplay
between lipid metabolism, systemic inflammation, and car-
diovascular risk.

1. Lipid metabolism dysregulation. PsA patients exhib-
ited a significant increase in pro-atherogenic lipid fractions
(TC, TG, and LDL-C) compared to controls, while HDL-C
levels remained unchanged. The prevalence of an athero-
genic coeflicient >4.0 was notably higher in PsA, indicating
an increased cardiovascular risk.

2. Obesity and metabolic alterations. Obesity was five
times more frequent in PsA than in controls, irrespective
of carbohydrate metabolism disturbances. Elevated leptin
levels, observed in 58% of PsA patients, correlated strongly
with hs-CRP and BMI, further linking adipose tissue dys-
function to systemic inflammation.

3. Systemic inflammation and cardiovascular risk. A
strong association was observed between inflammatory
markers (hs-CRP, ASDAS-PCR) and lipid abnormalities.
The presence of severe and atypical forms of psoriasis was
more common in patients with elevated total cholesterol.
Additionally, obesity, hypertension, and diabetes mellitus
were more frequent in PsA patients, further exacerbating
cardiovascular risk.

4. Subclinical atherosclerosis and coronary risk. In-
creased intima-media thickness and the presence of ath-
erosclerotic plaques were significantly more frequent in
PsA patients with elevated hs-CRP levels. Coronary artery
disease prevalence was twice as high in the high-risk hs-
CRP group, reinforcing the role of chronic inflammation in
atherosclerosis progression.

5. Clinical implications. Given the high prevalence of
metabolic disturbances and cardiovascular comorbidities
in PsA, early screening for lipid disorders, inflammato-
ry markers, and subclinical atherosclerosis is critical. The
findings support the need for integrated cardiovascular risk
management strategies, including lipid-lowering therapies,
anti-inflammatory treatments, and lifestyle modifications to
reduce long-term cardiovascular morbidity in PsA patients.

These results underscore the importance of a multidis-
ciplinary approach to PsA management, addressing both
inflammatory and metabolic components to improve pa-
tient outcomes.

Limitations

This study has several limitations that should be considered
when interpreting the findings. First, the cross-sectional
design limits the ability to establish causality between sys-
temic inflammation, lipid metabolism alterations, and car-
diovascular risk in PsA patients. Longitudinal studies are
needed to determine the temporal relationship and caus-
ative mechanisms underlying these associations.

Second, while the study included a well-defined cohort of
PsA patients and matched controls, potential confounding

factors such as lifestyle habits, dietary intake, physical activ-
ity, and medication use (e.g., statins, biologic disease-mod-
ifying antirheumatic drugs) were not comprehensively an-
alyzed. These factors could have influenced lipid profiles,
inflammatory markers, and cardiovascular outcomes.

Third, although hs-CRP was used as a key marker of
systemic inflammation and cardiovascular risk, additional
biomarkers such as IL-6, TNF-q, and oxidized LDL-C were
not assessed. Future studies should incorporate a broader
panel of inflammatory and metabolic markers to better
characterize the interplay between inflammation, lipid me-
tabolism, and atherosclerosis in PsA.

Finally, the study population was derived from a sin-
gle-center rheumatology and nephrology department,
which may limit the generalizability of the findings to
broader PsA populations with diverse genetic, ethnic, and
environmental backgrounds. Multicenter studies with larg-
er sample sizes and diverse cohorts are warranted to vali-
date these results and enhance their applicability to clinical
practice.

Despite these limitations, the study provides valuable
insights into the metabolic and cardiovascular implications
of PsA, emphasizing the need for early cardiovascular risk
assessment and multidisciplinary management approaches
in this patient population.
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