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Psoriasis is a chronic inflammatory disease characte-
rized by immune dysregulation, oxidative stress, and 
endothelial dysfunction (1). Beyond its cutaneous mani-
festations, psoriasis increases cardiovascular risk, in line 
with recent ESC guidelines identifying chronic inflam-
mation as a risk-enhancing condition (2), particularly 
in patients with concomitant obesity (3). Obesity itself 
promotes a pro-inflammatory and pro-thrombotic state 
through adipose tissue-derived mediators, including 
plasminogen activator inhibitor-1 (PAI-1), which sup-
presses fibrinolysis (4). While the links between systemic 
inflammation, endothelial dysfunction, and atheroscle-
rosis in psoriasis have been extensively studied (5), the 
role of impaired fibrinolytic activity remains largely 
underexplored. The overall fibrinolytic potential (OFP), 
a sensitive integrative, mechanistically relevant marker 
of fibrinolytic activity and a component of the overall 
haemostasis potential (OHP) test, is a valuable tool for 
assessing fibrinolysis (6). Emerging evidence, including 
our current findings (7), suggests that reduced OFP may 
serve as a critical mechanistic pathway connecting excess 
adiposity to enhanced thrombo-inflammatory burden in 
psoriasis (8).

MATERIALS AND METHODS
Eighty young psoriasis patients (54 men, 26 women, aged 30–45) 
with well-controlled disease treated with biologics, methotrexate, 
or topical therapy were included. OFP and OHP were measured 
as previously described (6). Platelet-poor plasma was prepared, 
frozen at −80 °C, and analysed in duplicate (intra/inter-assay 
variability < 5%). OHP was assessed by thrombin- and calcium-
induced fibrin formation, and OFP calculated as OHP minus the 
tPA-induced fibrin curve, reflecting fibrinolytic capacity. Plasma 
hs-CRP, E-selectin, and other markers were measured with stan-
dard immunoassays/enzymatic methods.

Statistical analysis

Patients were stratified by BMI into 2 (< 30 vs ≥ 30 kg/m²) or 3 
groups (< 20, 20–29, ≥ 30 kg/m²). Biomarker distributions (median, 
IQR) were visualized with violin/box plots. Between-group dif-
ferences were tested using permutation-based linear regression 
(20,000 permutations), adjusted for age, sex, smoking, systolic 
blood pressure, disease duration, and treatment (biologic vs non-
biologic). OFP values were logit-transformed to stabilize variance 
and enable regression analyses. Results are presented for 3 BMI 
groups (Fig. 1).Spearman correlations were calculated between 
logit (OFP) and hs-CRP/E-selectin within BMI groups, with trends 

visualized using geom_smooth. Analyses were performed in R 
(4.2.3) (R Foundation for Statistical Computing, Vienna, Austria).

Results

Biomarker distributions by BMI are shown in Fig. 2. Significant 
group differences were observed for OHP, OFP, hsCRP, and 
E-selectin (Fig. 2), while P-selectin and fibrinogen levels did not 
differ significantly between patients with BMI < 30 and those with 
BMI ≥ 30 (P-selectin: 41.1 ± 7.9 vs 43.6 ± 6.5; fibrinogen: 3.2 ± 0.7 
vs 3.3 ± 0.7). OFP stratification is shown in Fig. 2: Panel A (< 30 vs 
≥ 30 kg/m²) and Panel B (3 BMI groups). In obesity, OFP was 49, 
with values ≤ 45 marking a threshold linked to reduced fibrinolysis 
and elevated endothelial activation. OFP values were similar across 
treatment groups, as follows: adalimumab 54.4 ± 10.0, secukinu-
mab 53.8 ± 7.7, guselkumab 54.8 ± 10.3, methotrexate 56.0 ± 6.6, 
and topical therapy 58.7 ± 7.5. No significant differences were 
observed between biologic and non-biologic treatment groups, or 
among the 3 biologic agents’ groups. Correlation analyses showed 
a strong negative relationship between OHP and OFP in non-obese 
patients (rho = –0.68, p < 0.001), but not in obese patients, sug-
gesting disruption of the haemostasis–fibrinolysis balance. OFP 
correlated weakly and non-significantly with hs-CRP, independent 
of BMI. In contrast, OFP was inversely correlated with E-selectin 
in both groups (BMI < 30: r = –0.31, p = 0.026; BMI ≥ 30: r = –0.39, 
p = 0.043), indicating a link between impaired fibrinolysis and 
endothelial activation, stronger in obesity. 

Multivariate regression confirmed obesity as an independent 
predictor of lower OFP (β = –3.8, p < 0.001), supporting a direct 
association between obesity and impaired fibrinolysis.

DISCUSSION

In this study, we demonstrate that obesity in psoriasis is 
associated with reduced OFP, independently of systemic 
inflammation and traditional confounders. This high-
lights impaired fibrinolysis as a novel, inflammation-
independent mechanism linking excess adiposity to a 
pro-thrombotic state and endothelial activation, provi-
ding insight into how obesity accelerates cardiovascular 
risk beyond established inflammatory pathways.

Our findings align with evidence linking higher BMI 
to systemic inflammation and endothelial dysfunction, 
while identifying reduced OFP as an additional pathway 
contributing to cardiovascular risk (9). Lower OFP likely 
reflects obesity-related metabolic changes, including 
increased PAI-1 production from visceral adipose tis-
sue (4). In our cohort, OFP < 45 consistently indicated 
impaired fibrinolysis and elevated endothelial activation, 
suggesting a clinically relevant threshold that requires 
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Fig. 2. Distributions of selected biomarkers by BMI category (panel A). OFP across BMI categories (panel B).

Fig. 1. Correlation of OFP with hsCRP (panel A) and 
E-selectin (panel B) in patients stratified by BMI (< 30 
vs ≥ 30 kg/m²).

http://medicaljournalssweden.se/actadv
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validation in larger cohorts (10). OFP did not differ by 
treatment, indicating that biologics do not explain the 
obesity–fibrinolysis relationship.

OFP appears central to haemostatic balance. In non-
obese individuals, OHP and OFP correlate inversely, 
reflecting preserved equilibrium, whereas this coordina-
tion is lost in obesity, indicating a shift towards a pro-
thrombotic state. Thus, OFP provides a more specific 
marker of thrombotic risk than OHP in obesity. Impaired 
fibrinolysis may further promote endothelial dysfunction 
through fibrin deposition, inflammatory signalling, and 
increased PAI-1 release (11–13), creating a strongly pro-
thrombotic environment.

Cardiovascular risk is multifactorial (14), and iden-
tifying mechanisms specific to obesity in psoriasis is 
essential. Future research should examine inflammation-
independent effects of obesity, including hypofibrinoly-
sis, metabolic changes, oxidative stress, and adipokine 
signalling. Study limitations include its cross-sectional 
design, absence of healthy controls, and modest sample 
size.

Targeting impaired fibrinolysis represents a promising 
therapeutic approach. Weight loss, dietary modification, 
and physical activity can reduce PAI-1 and improve fib-
rinolytic balance (15). Pharmacological strategies such 
as SGLT2 inhibitors and GLP-1 receptor agonists may 
also enhance fibrinolysis and reduce thrombotic risk (16), 
warranting investigation in psoriasis.

From a translational perspective, incorporating OFP 
into routine cardiovascular risk assessment in psoriasis 
could enhance risk stratification and support more perso-
nalized interventions. Assessing fibrinolytic activity may 
therefore help capture the specific impact of adiposity-
driven pro-thrombotic alterations.

Taken together, these findings underscore reduced 
fibrinolytic activity, measured as OFP, as both a mecha-
nistic mediator and a potential therapeutic target within 
the psoriasis–obesity–cardiovascular disease axis. Inter-
ventions aimed at restoring fibrinolytic activity through 
weight reduction, lifestyle modification, and novel 
pharmacological strategies may provide an effective 
approach to reduce the heightened cardiovascular risk 
in this patient population.
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