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ABSTRACT
Aim of the review:  Psoriasis is increasingly recognized as a systemic inflammatory disease frequently 
associated with a cluster of cardiometabolic comorbidities, including obesity, type 2 diabetes, and 
cardiovascular disease. Central to this association is the interleukin-17 (IL-17) signaling axis, a key driver 
of both cutaneous inflammation and systemic metabolic dysfunction.
Materials and methods:  This review examines the complex immunometabolic interactions mediated 
by IL-17 and synergistic cytokines such as TNF‑α, IL‑6, IL‑1β, IL‑23, and adipokines, which contribute to 
endothelial dysfunction, insulin resistance, and adipose-tissue inflammation.
Results:  Beyond its established role in psoriasis pathogenesis, the IL-17 pathway is implicated in the 
‘psoriatic march,’ linking chronic skin inflammation to accelerated atherosclerosis. The advent of IL-17 
inhibitors has transformed the management of moderate-to-severe psoriasis, achieving unprecedented 
skin clearance (PASI 90/100). Emerging evidence suggests that these agents may also exert potential 
beneficial effects on selected inflammatory and cardiometabolic markers. However, their direct impact 
on metabolic parameters remains under investigation.
Conclusion:  Understanding these shared molecular pathways is essential for adopting a holistic 
therapeutic approach that addresses both cutaneous disease and the systemic burden of psoriatic 
patients.

1.  Introduction

Psoriasis is a chronic immune-mediated inflammatory disorder 
with systemic involvement and a pathogenesis driven by both 
innate and adaptive immune responses (1). Its immunologic signa-
ture is dominated by activation of the IL-23/IL-17 axis (2), which 
orchestrates keratinocyte hyperproliferation, neutrophil recruit-
ment, and sustained cytokine release, thereby perpetuating cuta-
neous and entheseal inflammation (3). Over the past decade, 
psoriasis has been increasingly recognized as a systemic inflamma-
tory condition closely linked to metabolic dysfunction (4).

Cytokines elevated in severe psoriasis, including IL-1β, IL-6, 
IL-17A/F, TNF-α, IFN-γ, and adipokines, exert pathogenic effects on 
the liver, adipose tissue, endothelium, and pancreatic β-cells, con-
tributing to insulin resistance, hypertension, dyslipidemia, fatty 
liver disease, and accelerated atherosclerosis (5). Within this frame-
work, IL-17A and IL-17F promote endothelial dysfunction, oxidative 
stress, adipose-tissue inflammation, and hepatic fibrogenesis, 
thereby linking cutaneous inflammation to cardiometabolic dis-
ease (6). Additional evidence showing IL-17-mediated modulation 
of keratinocyte metabolism, γδ T-cell activation, and 
cholesterol-synthesis pathways further supports its role as a cen-
tral regulator at the interface between immunity and metabolism.

The introduction of IL-17 inhibitors has redefined therapeutic 
expectations in moderate-to-severe psoriasis, enabling high rates 

of complete skin clearance (7). Their potential impact on metabolic 
and cardiovascular comorbidities is now an area of active investi-
gation. Early experimental data on IL-17-related metabolic repro-
gramming support the biologic plausibility of benefits beyond 
cutaneous disease control, although clinical cardiometabolic effects 
remain under investigation (8).

This narrative review synthesizes current knowledge on the 
IL-17 immunometabolic pathway in psoriasis and examines emerg-
ing evidence supporting the safety and potential metabolic bene-
fits of IL-17 inhibitors in patients with concomitant cardiometabolic 
disorders. By integrating mechanistic insights with clinical data, we 
aim to clarify the role of IL-17 as a therapeutic target not only for 
skin inflammation but also for the systemic complications that 
contribute most to long-term morbidity in psoriatic disease.

2.  Materials and methods

A comprehensive literature search was conducted using PubMed/
MEDLINE to identify relevant publications up to January 2026. The 
search strategy combined the following keywords and Boolean 
operators: ‘psoriasis’, ‘IL-17 pathway’, ‘metabolic disorders’, ‘IL-17 
inhibitor drugs’, ‘IL-17 blockade’, ‘cardiovascular outcomes’, and 
‘metabolic outcomes’. Additional terms related to specific IL-17 
inhibitors (e.g., secukinumab, ixekizumab, brodalumab, 
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bimekizumab) were included to ensure comprehensive coverage of 
therapeutic evidence. Eligible sources comprised original research 
articles, clinical trials, mechanistic studies, observational cohorts, 
meta-analyses, and high-quality reviews. Only English-language 
publications were considered. Reference lists of selected papers 
were manually screened to identify additional relevant studies. 
Given the narrative nature of this review, studies were selected 
based on scientific relevance, methodological quality, and contri-
bution to current understanding of IL-17 biology and its metabolic 
and cardiovascular implications in psoriatic disease (Table 1).

3.  Results

3.1.  Pathogenesis of psoriasis and psoriatic arthritis

Psoriasis arises from a complex interplay between innate and 
adaptive immunity. Plasmacytoid dendritic cells (pDCs), activated 
by environmental triggers or autoantigens such as LL37-DNA com-
plexes, stimulate IL-23 production by cutaneous and entheseal 
myeloid dendritic cells (mDCs) (9,10). IL-23 is considered the ‘mas-
ter regulator’ of psoriatic T-cell responses because it promotes the 
expansion and survival of Th17 cells (3). These cells release key 
effector cytokines, including IL-17A/F, IL-22, IL-26, IFN-γ, and 
GM-CSF, which act synergistically to sustain inflammation.

In the skin, these cytokines drive keratinocyte hyperprolifera-
tion and induce the production of antimicrobial peptides, 
pro-inflammatory cytokines (TNF, IL-1β, IL-6), and chemokines 
(CXCL8-CXCL11, CCL20), establishing a self-amplifying inflamma-
tory loop. In the joints, TNF and IL-17A/F activate synoviocytes, 
chondrocytes, and osteoclasts, promoting cytokine release, matrix 
degradation, and bone resorption (11).

Six IL-17 isoforms have been identified (IL-17A-F). Among these, 
IL-17A, IL-17C, IL-17E, and IL-17F signal through the IL-17RA recep-
tor subunit and play key roles in cutaneous and joint inflammation 
(12). IL-17A is produced primarily by Th17 and Tc17 cells, but also 

by γδ T cells, ILC3s, and macrophages (5). Recent evidence shows 
that mast cells not only store but actively produce IL-17A and 
interact with tissue-resident memory T cells, potentially contribut-
ing to disease recurrence (13).

IL-17A forms homodimers (IL-17A/A) or heterodimers with 
IL-17F (IL-17A/F), with different affinities for the IL-17RA/RC recep-
tor complex (IL-17A/A > IL-17A/F) (14). Receptor engagement acti-
vates Act1 and TRAF6, triggering NF-κB and MAPK signaling and 
amplifying inflammation (12).

IL-17C, produced mainly by keratinocytes, signals through 
IL-17RA/RE and acts in an autocrine and paracrine manner, pro-
moting further IL-17A and IL-17C production and sustaining epi-
dermal inflammation (15). IL-17E (IL-25), abundant in psoriatic skin, 
correlates with neutrophil infiltration and promotes keratinocyte 
proliferation and macrophage-mediated chemokine release (16,17).

IL-17F, structurally similar to IL-17A, is produced by Th17 cells 
and other innate lymphocytes. Although less potent than IL-17A, it 
acts synergistically to induce IL-6 and IL-8 production (18). IL-17F-
producing T cells persist in resolved lesions, suggesting a role in 
disease memory (19).

Emerging evidence highlights additional regulatory influences 
on IL-17 biology. Testosterone suppresses Th17 differentiation and 
IL-17 production via RORγt inhibition (20). Obesity increases IL-17A-
producing epidermal γδ T cells in murine models (21). Psoriatic γδ 
T cells shift toward glycolytic metabolism to sustain IL-17A produc-
tion (8). Dysregulated cholesterol pathways in psoriatic keratino-
cytes provide a mechanistic rationale for the beneficial effects of 
statins (22,23).

3.2.  IL-17 inhibitors in moderate-to-severe psoriasis

IL-17 inhibitors have redefined therapeutic goals in psoriasis, mak-
ing complete skin clearance achievable for a substantial propor-
tion of patients (Table 2). These agents target either IL-17A, 
IL-17A/F, or the IL-17RA receptor.

3.2.1.  IL-17A inhibitors: secukinumab and ixekizumab
Secukinumab, the first IL-17A inhibitor approved by the FDA and 
EMA (2015), is indicated for adults and children ≥6 years with 

Table 1.  Pathogenic role of IL-17 in cardiovascular and metabolic diseases.

System/district Pathological effect of IL-17 Clinical consequence

Blood vessels Production of 
pro-inflammatory cytokines 
(TNF-α, IL-1, IL-6) and 
adhesion molecules 
(ICAM-1, CCL20).

Impairs eNOS 
phosphorylation, reducing 
nitric oxide production.

Endothelial dysfunction

Atherosclerotic plaque Leukocyte recruitment, 
foam-cell formation, 
endothelial apoptosis.

Shifts oxidative balance 
toward a pro-oxidant state 
via NADPH oxidase 
activation.

Plaque instability

Metabolic system Synergizes with TNF-α to 
impair IRS-1 function and 
inhibits insulin receptor 
signaling.

Activates the mTOR pathway, 
sustaining systemic 
inflammation.

Insulin resistance

Liver Activates hepatic stellate cells 
and promotes collagen 
production.

MASLD

Adipose tissue Drives ‘adipoflammation’ by 
dysregulating adipokines 
(↑ leptin, ↓ adiponectin).

Visceral obesity

Table 2. E fficacy of IL-17 inhibitors in chronic plaque psoriasis.

Biologic
Clinical trial/

timepoint PASI75 (%) PASI90 (%) PASI100 (%)

Secukinumab ERASURE—week 12 81.6 59.2 28
FIXTURE—week 12 77.1 54.2 24.1
ERASURE—week 52 80.5 60.0 39.2
ERASURE/FIXTURE 

extension—year 5
81.1 62.8 35.1

Ixekizumab UNCOVER1/2/3—
week 12

88.7 69.9 37.6

UNCOVER1/2/3—
week 52

95.8 84.2 63.6

UNCOVER1/2/3—year 
5

97.4 90.2 66.5

Brodalumab AMAGINE1—week 12 83.3 70.3 41.9
AMAGINE1—week 52 83.1 78.3 67.5

Bimekizumab BE READY/BE SURE/
BE RADIANT/BE 
VIVID—week 16

95–97 85–91 59–68

BE READY/BE SURE/
BE RADIANT/BE 
VIVID—week 52

88–93 82–91 65–83

Long-term 
extension—week 
196

NR 88.0 72.6
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moderate-to-severe plaque psoriasis and for psoriatic arthritis 
(PsA). It is administered as 300 mg subcutaneously at weeks 0, 1, 
2, 3, 4, then every 4 weeks. In phase III trials, PASI75 was achieved 
by 81.6% (ERASURE) and 77.1% (FIXTURE) at week 12, and main-
tained by 80.5% and 84.3% at week 52 (24). In ERASURE, PASI90 
and PASI100 at week 52 were 60.0% and 39.2%, respectively. 
Long-term extension data show sustained responses at year 5 
(PASI75/90/100: 81.1%, 62.8%, 35.1%) (25).

Real-world studies confirm these findings, with PASI75/90/100 
achieved by 73.6%, 38.5%, and 21.5% at week 12 and maintained 
by 67.6%, 48.5%, and 32.1% at week 52 (26). Long-term drug sur-
vival is high, with persistence rates of 86.8% at 24 months and 
66.4% at 72 months (27).

Ixekizumab, a high-affinity IL-17A inhibitor, was approved in 
2016 for psoriasis and later for PsA. It is administered as 160 mg at 
week 0, followed by 80 mg every 2 weeks until week 12, then 
every 4 weeks. In UNCOVER-1/2/3, PASI75/90/100 at week 12 were 
88.7%, 69.9%, and 37.6%, increasing to 95.8%, 84.2%, and 63.6% at 
week 52 and maintained through 5 years (28,29). Real-world data 
show comparable effectiveness (7,30,31).

3.2.2.  IL-17A/F inhibitor: bimekizumab
Bimekizumab, which neutralizes both IL-17A and IL-17F, was 
approved by the EMA (2021) and FDA (2023). In phase III trials (BE 
READY, BE SURE, BE RADIANT, and BE VIVID), PASI90 and PASI100 
at week 16 ranged from 85% to 91% and 59%–68%, respectively, 
with sustained responses at 1 year (82.6%–91% and 65%–83%) and 
at 4 years (88.0% and 72.6%) (32–36). Real-world data confirm high 
effectiveness (37).

3.2.3.  IL-17RA inhibitor: brodalumab
Brodalumab targets IL-17RA, blocking IL-17A, IL-17F, IL-17C, and 
IL-17E. In AMAGINE-1, PASI75/90/100 at week 12 were 83.3%, 
70.3%, and 41.9%, increasing to 83.1%, 78.3%, and 67.5% at week 
52 (38). Similar results were observed in AMAGINE-2/3 (39). 
Real-world data from the LIBERO study confirm high effectiveness 
and acceptable safety (40).

3.3.  IL-17 pathway in cardiovascular disease

Adults with psoriasis exhibit a consistently increased risk of ath-
erosclerosis and acute coronary syndrome (ACS) (41–44). Chronic 
systemic inflammation contributes to persistent endothelial injury, 
promoting endothelial dysfunction and the recruitment of neutro-
phils, particularly low-density granulocytes, platelets, and 
Th1-polarized lymphocytes. These processes collectively accelerate 
atherosclerotic progression and arterial wall thickening, as demon-
strated by FDG PET/CT and vascular ultrasound studies (6,41, 
45–49). Endothelial cells express IL-17 receptors, particularly 
IL-17RA. IL-17 stimulation induces TNF-α, IL-1, CCL20, and ICAM-1 
production, enhancing leukocyte adhesion and transmigration. 
IL-17 also activates NADPH oxidase, shifting the redox balance 
toward oxidative stress and promoting vascular smooth muscle 
injury (50–54).

Within atherosclerotic plaques, IL-17 promotes lesion expansion 
by inducing chemokines that attract neutrophils and monocytes. 
Monocytes differentiate into macrophages that, under IL-17 stimu-
lation, release TNF-α, IL-1, IL-6, and matrix metalloproteinases, con-
tributing to foam-cell formation and plaque instability (50–54). 
IL-17A also induces endothelial apoptosis, facilitating platelet 
adhesion and aggregation.

Overall, IL-17 may exert context-dependent vascular effects, 
with pro-inflammatory activity depending on the local cytokine 
milieu and interactions with other immune pathways (50,51, 55,56). 
Mast-cell-associated IL-17A may further contribute to local inflam-
matory amplification and leukocyte recruitment, potentially rein-
forcing vascular inflammation (13,51).

Persistent elevation of IL-17 and other markers of endothelial 
dysfunction, platelet activation, and impaired fibrinolysis correlates 
with increased risk of major cardiovascular events (6,45, 52,53). 
Patients with acute myocardial infarction exhibit elevated circulat-
ing Th1 and Th17 cells and increased serum IL-17, IL-6, and hsCRP 
levels, all associated with worse prognosis. Conversely, Treg levels 
are reduced. Experimental models show that IL-17 inhibition atten-
uates plaque formation (6,50–56).

3.4.  IL-17 pathway in hypertension

Hypertension arises from a complex interplay between immune 
activation, cytokine signaling, and renal inflammation. Both innate 
and adaptive immunity contribute, with IL-17A, IL-1β, IL-6, IL-18, 
IL-22, IL-23, TNF-α, and IFN-γ, alongside macrophages, γδ T cells, 
and CD4+/CD8+ T cells, playing central roles (6,57–61). Renal 
inflammation is particularly important in salt-sensitive hyperten-
sion. Activation of the NLRP3 inflammasome in renal tubular 
antigen-presenting cells triggers caspase-1-mediated maturation of 
IL-1β and IL-18 (62–65). Angiotensin II (ANG2)-dependent hyper-
tension amplifies this pathway, promoting a pro-inflammatory and 
pro-fibrotic renal microenvironment.

IL-1β and IL-17 impair endothelial nitric oxide synthase (eNOS) 
phosphorylation, reducing nitric oxide bioavailability and impair-
ing vasodilation. IL-17 appears to be a critical mediator of this 
effect (65,66). ANG2 also induces miR-214 expression in T cells, 
enhancing IL-17, TNF-α, IFN-γ, and chemokine production and pro-
moting perivascular fibrosis. Mice lacking miR-214 are protected 
from oxidative stress and endothelial injury (67).

Hyperglycemia further exacerbates renal inflammation. In dia-
betic hypertensive mice, tubular epithelial cells exposed to glucose 
release IL-1β, which polarizes macrophages toward IL-17 and IL-6 
production. Blocking IL-1 signaling reduces sodium channel expres-
sion and arterial pressure in experimental models, with parallel 
reductions in major cardiovascular events in clinical studies (68,69).

IL-18 and IL-22 also contribute to hypertension-associated renal 
inflammation and fibrosis. Mice deficient in IL-18 or IL-22 show 
protection from renal injury and elevated blood pressure (59–61). 
In psoriasis, adipose tissue contributes additional angiotensinogen, 
enhancing ANG2 production and linking metabolic dysfunction, 
hypertension, and IL-17-driven inflammation (57,70,71).

Although several studies report correlations between psoriasis 
severity, IL-17A levels, and hypertension, findings remain heteroge-
neous (72,73).

3.5.  IL-17 pathway in diabetes

Psoriasis is strongly associated with type 2 diabetes mellitus 
(T2DM), with a prevalence of 11%–14% among psoriatic patients 
(74,75). The two conditions share genetic predispositions and over-
lapping inflammatory pathways. However, T2DM prevalence does 
not appear to increase with psoriasis severity or with the presence 
of psoriatic arthritis (74,76). Both psoriasis and T2DM are charac-
terized by activation of the IL-23/Th17 axis and elevated levels of 
TNF-α, IL-1β, IL-6, IL-17, IL-22, and IL-23. This inflammatory milieu 
promotes insulin resistance, a key driver of T2DM. Patients with 
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severe psoriasis exhibit insulin resistance even in the absence of 
other metabolic syndrome features, and insulin resistance cor-
relates with psoriasis severity and disease duration (77,78). 
Improvements in PASI scores following psoriasis treatment are 
accompanied by reductions in HOMA-IR (78).

TNF-α plays a central role by inhibiting tyrosine kinase activity 
essential for insulin receptor signaling. IL-17, IL-1β, IL-22, and IL-6 
synergize with TNF-α to impair IRS-1 function (70). TNF-α also acti-
vates the mTOR pathway in keratinocytes, promoting IL-6, CXCL8, 
and VEGF production and sustaining inflammation. IL-1β, IL-17A, 
and IL-22 similarly activate mTOR, contributing to keratinocyte 
hyperproliferation and impaired differentiation (79,80).mTOR acti-
vation also promotes differentiation of effector T cells into Th1, 
Th2, and Th17 subsets and enhances IL-17 secretion by γδ T cells 
in response to IL-1β and IL-23 (79). Elevated IL-17 levels have been 
documented in patients with metabolic syndrome, cardiovascular 
disease, and type 1 diabetes (52,81).

IL-18 further links psoriasis, obesity, and diabetes. It is elevated 
in psoriatic lesions and in adipose tissue of obese individuals, cor-
relating with insulin resistance, BMI, and triglyceride levels (52,82). 
Adipokine dysregulation, characterized by increased leptin, resistin, 
visfatin, IL-6, and TNF-α and reduced adiponectin, creates a 
pro-inflammatory environment that promotes insulin resistance 
and obesity (83,84).

4.  Blocking IL-17 in patients with psoriasis and 
metabolic disorders

This section synthesizes clinical and translational evidence regard-
ing the safety and potential cardiometabolic beneficial effects of 

IL-17 inhibitors (IL-17i), including secukinumab, ixekizumab, broda-
lumab, and bimekizumab—in patients with plaque psoriasis and 
concomitant metabolic dysfunction (Figure 1).

4.1.  Cardiovascular safety and MACE

The cardiovascular safety of IL-17 inhibitors is supported by large 
integrated clinical trial datasets, pharmacovigilance analyses, and 
multiple systematic reviews/meta-analyses (85–92). In a pooled 
analysis of 10 phase II/III secukinumab trials (2,725 patient-years), 
the exposure-adjusted incidence of adjudicated MACE over 
52 weeks was comparable across treatment groups: 0.42/100 
patient-years (300 mg) and 0.35/100 patient-years (150 mg), similar 
to etanercept (0.34/100 patient-years) (85). These findings align 
with systematic reviews showing a neutral effect of IL-17 blockade 
on cardiovascular risk (88,90,92). Mechanistic data reinforce this 
safety profile. In the CARIMA trial, 52 weeks of secukinumab signifi-
cantly improved flow-mediated dilation (FMD), indicating enhanced 
endothelial function without pro-atherogenic changes (93).

For ixekizumab, long-term pooled analyses similarly reported 
MACE rates comparable to etanercept (≈0.5/100 patient-years) (94). 
Some network meta-analyses have suggested higher odds ratios 
for cardiovascular events with certain IL-17 inhibitors, underscoring 
the need for individualized cardiovascular risk assessment (89,95).

Brodalumab, which blocks IL-17RA and inhibits multiple IL-17 
isoforms, has shown no clear signal of increased MACE risk in 
available trial and meta-analytic data (38,39,88,92,94).

A recent network meta-analysis of randomized trials reported a 
reduced incidence of overall cardiovascular events with bimeki-
zumab compared with placebo, supported by moderate-certainty 

Figure 1.  Potential beneficial effects of blocking IL-17 pathway in patients with psoriasis and metabolic comorbidities.
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evidence (92). This may reflect the broader anti-inflammatory 
effect of dual IL-17A/IL-17F inhibition.

Overall, observational and pharmacovigilance data support the 
cardiovascular safety of IL-17 inhibitors, although heterogeneity 
across agents warrants continued long-term monitoring (91,92).

4.2.  Impact on vascular health and atherosclerosis

Clinical studies targeting the IL-17 pathway suggest measurable 
effects on selected surrogate markers of subclinical atherosclerosis 
and vascular function. Psoriasis-associated systemic inflammation 
is closely linked to endothelial dysfunction, a key early event in 
atherogenesis. IL-17A, TNF‑α, IL‑6, IL‑1β, IL‑23, adipokines contrib-
ute to vascular inflammation, oxidative stress, and endothelial 
apoptosis, promoting plaque instability (96–98).

4.3.  Endothelial function and arterial stiffness

Endothelial dysfunction, commonly assessed by FMD, is a strong pre-
dictor of cardiovascular outcomes; each 1% increase in FMD corre-
sponds to an estimated 13% reduction in cardiovascular risk (99). In 
the CARIMA study, secukinumab did not differ from placebo at week 
12, but at week 52 it significantly improved FMD in patients with 
psoriasis, supporting a beneficial effect on endothelial function (93). 
Additional surrogate markers reinforce these findings. In a 
non-randomized study comparing IL-17A inhibition with cyclosporine 
or methotrexate, IL-17 blockade resulted in a 14% improvement in 
global longitudinal strain and an 11% reduction in arterial stiffness 
(pulse wave velocity) after 12 months, whereas comparator groups 
showed minimal changes (100). Improvements in carotid intima-media 
thickness (IMT) have also been reported in severe psoriasis patients 
treated with IL-17 inhibitors, suggesting favorable effects on early 
atherosclerotic remodeling (90,101). Conversely, a small six-month 
pilot study targeting the IL-23/IL-17 axis showed neutral effects on 
IMT and PWV, highlighting variability across study designs and 
follow-up durations (102). In the randomized VIP-S trial, ^18F-FDG 
PET/CT revealed no significant change in aortic inflammation with 
secukinumab versus placebo at 12 weeks, suggesting no short-term 
pro- or anti-inflammatory effect at the level of large vessels (103).

4.4.  Coronary plaque characteristics

One of the most compelling translational findings relates to improve-
ments in high-risk coronary plaque features. A prospective observa-
tional study showed that biologic therapy improved coronary plaque 
characteristics in severe psoriasis. IL-17 inhibitors were associated 
with a 12% reduction in non-calcified coronary plaque burden, 
greater than the 5% reduction observed with TNF inhibitors (104,105). 
This is clinically relevant because non-calcified plaques represent the 
most vulnerable lesions associated with MACE (104,105).

4.5.  Metabolic parameters and insulin sensitivity

Metabolomic profiling provides strong evidence that IL-17 inhibi-
tion restores lipid homeostasis. A non-targeted metabolomic anal-
ysis of ixekizumab demonstrated that dysregulated lipid 
metabolites, including lysophospholipids, diacylglycerols, and acyl-
carnitines, normalized to levels comparable to healthy controls, 
even in patients with coronary heart disease (106). Clinically, a ran-
domized trial comparing IL-17/IL-23 biologics with cyclosporine 
found better improvements in glucose, lipid, and inflammatory 

parameters in biologic-treated patients after three months; an 
independent anti-IL-17 cohort also reported improvements in lipid 
and inflammatory parameters without changes in body composi-
tion (107,108). Additionally, ixekizumab significantly reduced the 
monocyte-to-HDL-cholesterol ratio (MHR), linking inflammation 
suppression to improved cardiometabolic risk (109).

4.6.  Body mass index

Obesity is not only a comorbidity of psoriasis but also a driver of 
systemic inflammation through ‘adipoflammation.’ Visceral adipose 
tissue secretes pro-inflammatory adipokines (leptin, resistin) and 
cytokines (TNF-α, IL-6, IL-17), while adiponectin levels are reduced 
(110,111). Available data suggest that anti-IL-17 therapy is gener-
ally weight-neutral, with no meaningful change in body-composition 
parameters in a prospective anti-IL-17 cohort (108). Cross-sectional 
analyses show that young patients successfully treated with IL-17 
inhibitors may still exhibit higher BMI and waist circumference 
compared with topical-therapy patients and healthy controls, indi-
cating persistent metabolic burden despite immunologic control 
(112). Obesity and metabolic syndrome may also modestly reduce 
IL-17 inhibitor efficacy (107,113).

4.7.  Glucose homeostasis and insulin resistance

Data on glucose regulation are promising but conflicting. 
Short-term randomized trials show that after three months, fasting 
plasma glucose and fasting insulin levels were significantly lower 
in IL-17 inhibitor-treated patients compared with cyclosporine 
(107). Observational studies in young patients on long-term bio-
logics (including secukinumab) report HOMA-IR and TyG index val-
ues comparable to healthy controls, suggesting normalization of 
insulin sensitivity with effective inflammation control (112).

4.8.  Hepatic function (MASLD/liver fibrosis)

Metabolic dysfunction-associated steatotic liver disease (MASLD), 
formerly NAFLD, is highly prevalent in psoriasis (up to 65%) (114). 
The ‘hepato-dermal axis’ proposes that cutaneous inflammation 
promotes hepatic steatosis via circulating IL-17 and IL-6 (115). 
IL-17A activates hepatic stellate cells, promoting collagen deposi-
tion and progression toward NASH and fibrosis (115). A systematic 
review found that IL-17 inhibitors had either neutral (six studies) 
or beneficial (five studies) effects on liver tests or MASLD markers 
(114). Long-term secukinumab data show a neutral effect on AST/
ALT over 52 weeks (116). Compared with methotrexate, secuki-
numab demonstrated a safer hepatic profile in patients with met-
abolic syndrome (117). Pilot studies using the FIB-4 index suggest 
potential improvement in liver fibrosis with secukinumab (114,118). 
Brodalumab pooled analyses also indicate possible improvements 
in early NAFLD markers (114).

4.9.  Renal outcomes

Psoriasis is an independent risk factor for chronic kidney disease 
due to chronic inflammation-mediated glomerular and tubular 
injury (119). A network meta-analysis found no increased risk of 
renal adverse events with IL-17 inhibitors compared with placebo 
(92). Case reports describe improved renal function in severe pso-
riasis patients with renal impairment treated with ixekizumab, 
likely due to reduced systemic inflammation (120).
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4.10.  Mechanisms underlying metabolic benefits

The cardiometabolic improvements observed with IL-17 inhibition, 
often independent of weight loss, are attributed to targeted sup-
pression of systemic inflammatory pathways linking skin, vascula-
ture, and metabolic organs (89,93). IL-17, together with TNF‑α, IL‑6, 
IL‑1β, IL‑23, and adipokines, drives vascular inflammation and 
endothelial dysfunction. IL-17 blockade improves FMD and stabi-
lizes high-risk plaques by reducing inflammatory mediators (93,98, 
104,105, 121–123). IL-17 inhibition normalizes dysregulated lipid 
metabolites implicated in atherogenesis (106). By reducing IL-17-
driven inflammation, IL-17 inhibitors help normalize glucose 
metabolism and insulin sensitivity (107,110,112).

5.  Discussion

Psoriasis is increasingly recognized as a systemic immunometa-
bolic disease in which inflammatory mediators, including IL-17, 
TNF‑α, IL‑6, IL‑1β, IL‑23, and adipokines, act as central drivers of 
both cutaneous inflammation and metabolic dysfunction. These 
inflammatory pathways promote endothelial dysfunction, oxidative 
stress, adipose-tissue inflammation, and hepatic injury, thereby 
linking the cutaneous phenotype to the broader spectrum of car-
diometabolic comorbidities. The advent of IL-17 inhibitors has 
transformed psoriasis management, achieving unprecedented lev-
els of skin clearance and demonstrating robust long-term safety. 
Recent real-life bimekizumab data mirror the efficacy and safety 
results observed in clinical trials (124,125). Emerging evidence sug-
gests that IL-17 blockade may also modulate selected metabolic 
and vascular pathways. Although these systemic benefits require 
further confirmation in dedicated mechanistic and longitudinal 
studies, the current data support IL-17 as a therapeutic target with 
relevance extending beyond the skin. None of the IL‑17 inhibitors 
has yet demonstrated reduction in hard cardiovascular outcomes 
in dedicated randomized controlled trials. Most favorable findings 
rely largely on surrogate markers of atherosclerosis, such as 
flow-mediated dilation, pulse wave velocity, and coronary plaque 
composition. Moreover, many influential studies, including metab-
olomic analyses and pivotal RCTs, are constrained by small sample 
sizes and short follow-up periods, limiting statistical power and 
the robustness of long-term metabolic assessments. In parallel, 
IL-17 inhibitors do not induce weight loss, so the cardiovascular 
risk associated with obesity and preexisting metabolic syndrome 
often persists (108,111,112). Moreover, we acknowledge that at 
least some observed improvements in cardiovascular or metabolic 
parameters may reflect reduction in systemic inflammatory burden 
with effective psoriasis treatment more broadly, rather than a 
uniquely IL-17-specific effect. Future research must therefore focus 
on well-designed, long-term prospective studies to determine 
whether improvements in surrogate endpoints translate into real 
reductions in clinical MACE rates; in this context, the METABOLyx 
trial (NCT03440736), which combines secukinumab with lifestyle 
intervention, represents a pragmatic step toward evaluating the 
additive value of simultaneously targeting immune-mediated 
inflammation and traditional metabolic risk factors (126). Dedicated 
long-term studies are also needed to more precisely define the 
impact of IL-17 inhibition on diabetes progression and on MASLD 
and liver fibrosis. Clinical and translational investigations confirm 
the favorable cardiovascular safety profile of IL-17 inhibitors (secuk-
inumab, ixekizumab, brodalumab, and bimekizumab) in patients 
with moderate-to-severe psoriasis. The evidence demonstrates that 
IL-17 blockade confers systemic advantages beyond skin clearance, 

notably by improving endothelial function at 52 weeks, leading to 
stabilization of subclinical atherosclerosis through reduction of 
high-risk non-calcified coronary plaque burden, and effectively 
restoring dysregulated pro-atherogenic lipid metabolite profiles 
(93,104–106,109). Furthermore, IL-17 inhibition shows promise in 
normalizing insulin sensitivity markers in stable disease states and 
maintaining a neutral or beneficial effect on liver function in 
patients with MASLD (107,112,114).

A deeper understanding of IL-17-driven immunometabolic 
interactions will be essential to optimize treatment strategies, 
refine risk stratification, and improve long-term outcomes for 
patients with psoriasis and metabolic comorbidities.
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