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• FDG-PET/CT imaging of 
skin correlates with 
observed skin 
inflammation. 

• Photograph of a patient 
with psoriasis showing 
extensive multifocal 
plaques. plaques. 

• Corresponding PET image 
from a FDG-PET/CT study 
in the same patient 
demonstrates skin 
inflammation in similar 
distribution (arrows).



FDG-PET/CT imaging shows inflammation in skin, 
liver, vasculature, joints of patients with psorias is

Psoriasis Control
Aorta

Liver
The systemic, 

inflammatory nature 
of psoriasis was 

recently 
demonstrated by 

these positron 
emission 
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Mehta NN , et al. Arch Dermatol. 2011;147:1031–9. 
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Joints
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FDG = fluorodeoxyglucose; PET/CT = Positron emissio n  tomography/computed tomography 

emission 
tomography-

computed (PET/CT) 
images

In the control patient, FDG 
uptake is noted within the 
myocardium (top arrow) within 
the range of normal variation 
and also seen in the kidneys 
and bladder (bottom arrow), 
where FDG is excreted



Da malattia della pelle verso un concetto di
“malattia sistemica”

• La psoriasi è stata per lungo tempo considerata una malattia 
esclusivamente cutanea. 

• Più recenti studi indirizzati alla comprensione  dei 
meccanismi fisiopatologici della psoriasi e delle sue co-
morbidità hanno evidenziato la natura sistemica della 
malattia. malattia. 

• Studi di imaging hanno recentemente fornito un significativo 
contributo alla nuova visione di psoriasi come:

Condizione  patologica multi-organo sostenuta da un 
processo infiammatorio sistemico



New vision
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Sub-clinical or pre-clinical PsA?

Asymptomatic enthesitis
in Ps patients

Gisondi P et al, Ann Rheum Dis 
2008;67:26

Clinically undetectable arthritis and enthesitis in Ps patientsClinically undetectable arthritis and enthesitis in Ps patients
Naredo E et  al, Rheumatol 2011;50:1838



• skin
• enthesis -joint -bone

Psoriatic disease is a disorder that involves sever al different 
compartments in the same patient:

JADV 2010; 24:627

• enthesis -joint -bone
• subcutaneous fat tissue
• gut
• uvea
• liver
• arteries
• heart
• others?







Myocardial infarction is common among 
patients with psoriasis

• Psoriasis patients had a 
higher incidence of 
myocardial infarction  than 
controls; highest rate in 
severe* disease

Gelfand JM, et al. J Am Med Assoc 2006;296(14):1735–41.

• Highest relative risk for 
myocardial infarction 
occurred in younger patients
– RR: 1.29 and 3.10 in a 

30-year-old patient with
mild of severe psoriasis





CFR in young pts with severe Pso
without coronary disease is reduced 
suggesting a coronary 
microvascular dysfunction, 
independently related to the severity 
and extension of Pso. This early 
microvascular impairment might be microvascular impairment might be 
hypothesized as the consequence of 
prolonged and sustained systemic 
inflammation and might explain the 
increased cardiovascular risk 
conferred by Pso





Mortality



Husted JA et al. Arthritis Care Res 2011;63:1729
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Activation

Endothelial activation,

leukocyte migration,

smooth muscle cells proliferation

microvessel formation

Adapted from Flammer A, et al. Eur Heart J
doi:10.1093/eurheartj/ehr425
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interleukins



Caratteristiche comuni nella formazione della placca
psoriasica e ateromatosa

1. Antigen-presenting cells (APC)
activate T cells 
- LFA-1 expression ↑

2. Activated T cells → blood vessel

3.       - Adhere to endothelium, and

3a.     - Collect on endothelium with
macrophages

4. Extravasation of T cells

5. T cell interacts with smooth muscle cells ⁄ 

Psoriatic plaque
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Cytokines and
chemokines

eg. IL-2, IL-17, IL-23,
TNF, INF-αααα, IP-10
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5. T cell interacts with smooth muscle cells ⁄ 

keratinocytes, and other cells

6. T cells and macrophages secrete 
chemokines and cytokines, inducing 
formation of:

(a) psoriatic plaque, or
(b) atherosclerotic plaque

7.    Macrophages take up oxidized LDL →
foam cells

8.   ‘Fatty streaks’ form (subendothelium) → 
atherosclerotic plaques

3a3
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Blood vessel
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Adapted from:

Späh F, et al. British Journal of Dermatology 2008;159:10–17





Insulin resistance as the molecular basis for endot helial dysfunction. Physiologically, insulin is a 
vasodilating hormone through induction of NO product ion. Inflammation, namely TNF-, blocks 
the production of NO. Moreover, at the state of ins ulin resistance, insulin’s mitogenic effects are 
still effectively mediated through the MAPK pathway



L’infiammazione distrugge l’equilibrio 
endoteliale

X

Infiammazione 

sistemica

Cascata PI(3)K/PKB
•Uptake del glucosio
•Espressione ridotta delle molecole 
di adesione (adesione ridotta delle 

Cascata MAP
•Secrezione di 
Endotelina-1 
(vasocostrizione)

Insulino-
resistenza

Boehncke WH, et al. Exp Dermatol 2011;20(4):303–7; Boehncke WH, et al. Hautarzt 2009;60:116–21.

X

Anti-aterogenico, anti-trombotico
Pro-aterogenico, pro-trombotico

eNOS, endothelial nitric oxide synthase;  IRS-1, insulin receptor 
substrate 1; MAPK, mitogen-activated protein kinase; NO, nitric 
oxide; P1(3)K, phosphoinositide-3-kinase.
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di adesione (adesione ridotta delle 
piastrine)
•Produzione di prostaglandine 
(aggregazione ridotta delle 
piastrine)
•NO produzione (vasodilatazione)

(vasocostrizione)
•Espressione delle 
molecole di adesione







Relationship between MetSyn and carotid intima-media  thickness: 
comparison between psoriasis and psoriatic arthriti s

Lin YH  et al. Arthritis Care Res 2014;66:97



Tessuto adiposo ed infiammazione

Adipose tissue functions as an endocrine organ, releasing pro-inflammatory
and adipocyte-derived cytokines such as TNF-αααα, leptin, resistin, and
adiponectin, which are thought to constitute an important link between
obesity and insulin resistance. These cytokines can also contribute to an
increased risk for atherosclerotic diseases.







Adiponectine....

• A negative correlation was 
demonstrated between plasma 
adiponectine levels and both the 
PASI score and TNF-a  level in 
psoriasis patients. 

• Adiponectin has anti-
inflammatory effects and 
functions in regulating insulin 
sensitivity. sensitivity. 

• The adiponectin level is 
decreased in obese subjects, 
particularly in those viscerally 
obese. Reduced adiponectin
levels have also been found to be 
associated with metabolic 
syndrome, atherosclerosis, and 
insulin resistance.



TNF-αααα and IL-6

• Similarly, TNF-a and IL-6 are secreted 
in adipose tissue and have important 
roles in the pathogenesis of 
psoriasis. TNF-a and IL-6 promote a 
chronic inflammatory state, 
angiogenesis, and oxidative stress, 
which contribute to the aetiology of 
insulin resistance, glucose 
intolerance, dyslipidaemia , intolerance, dyslipidaemia , 
hypertension, endothelial 
dysfunction, and atherogenesis.

• Viscerally obese patients are more 
susceptible to thrombosis and are 
more likely to show evidence of a 
chronic inflammatory state.



ENDOTELINA-1
•Prodotto dai cheratinociti (fatt. di 

crescita autocrino)

•↑ nelle lesioni psoriasiche e nel siero 

di pz con PsO

We suggest that patients with psoriasis
should be routinely screened for the 
presence of hypertension

di pz con PsO

•Correla con la gravità della PsO

•Potente VASOCOSTRITTORE



Adipokines Other important molecules Cytokines

Pso ATH Both Pso ATH Both Pso ATH Both

Resistin + + LL-37 + + TNF-a + + 

Leptin + + CRP + + IL-2 + + 

PAI-1 + + Endothelin-1 + + IL-6 + + 

iNOS + + IL-15 + + 

Leucocytes HSP60 + + IL-17 + + 

Pso ATH Both HSP65 + + IL-18 + + 

CD4 + + HSP70 + + IL-20 + + 

CD8 + + MMP-2 + + IL-23 + + 

A meta-analysis of inflammation results from psoria sis and atherosclerosis studies 

CLA+ T cells + - No MMP-9 + + IFN-a + + 

CD103+ T cells + - No Oxidized LDL + + IFN-c + + 

NK cells + + S100A7 + - No Oncostatin M + + 

NK T cells + + TLR4 + + VEGF + + 

Mast cells + + TLR9 + + 

Neutrophils + + S100A8 .A9 TLR2 + + + + Chemokines

Treg downregulation + + Pso ATH Both

Th1 & Th17 upregulation + + Adhesion & costimulatory molecules Fractalkine + + 

Monocytes/macrophages + + Pso ATH Both GRO-a + + 

Plasmacytoid dendritic cells + + CD80, CD28 + + IP-10 + + 

Myeloid dendritic cells + + VCAM-1 .VLA-4 + + IL-8 + + 

CD40 .CD40L + + MCP-1 + + 

ICAM .LFA-1 + + MIG + + 

OX40 .OX40L + +
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Pso = psoriasis; ATH = atherosclerosis

50/53 (~94%) were observed in both disease states



La marcia psoriasica

• Il processo infiammatorio è la base 

Psoriasi

Infiammazione sistemica
• CRP↑↑↑↑, VEGF↑↑↑↑, P-selectina ↑↑↑↑

• Resistina ↑↑↑↑, Leptina ↑↑↑↑

Insulino-resistenza

Cheratinociti
• Proliferazione ↑↑↑↑
• Differenziazione ↓↓↓↓

Obesità

Terapia 
continuativa 
sistemica 

Boehncke WH, et al. Exp Dermatol 2011;20(4):303–7.

• Il processo infiammatorio è la base 
per lo sviluppo di uno stato di 
insulino-resistenza che comporta 
disfunzione cellulare endoteliale e 
aterosclerosi 

• A livello coronario, carotideo o delle 
arterie cerebrali questa cascata può 
portare a infarto miocardico o ictus

Disfunzione endoteliale
• IRS-1↓↓↓↓, NO↓↓↓↓

• Endotelina-1 ↑↑↑↑

Aterosclerosi
• Adesione molecolare ↑↑↑↑
• Stravaso leucocitario ↑↑↑↑

• Calcificazione arterie coronariche ↑↑↑↑

Infarto miocardico

sistemica 
efficace 

CRP, C-reactive protein; eNOS, endothelial nitric o xide synthase;  
IRS-1, insulin receptor substrate 1; NO, nitric oxi de; HOMA, 
Homeostasis Model Assessment, VEGF, vascular endoth elial 
growth factor.



arteria arteria 
normalenormale

attivazione attivazione 
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intramurale 

maturo

complicanze

rottura 
cappa 
fibrosa

placca 
fibrosa/ 
calcifica

erosione 
endoteliale

STENOSITROMBOSI TROMBOSIRIMODELLAMENTO



Assessment of CVD risk in PsA

No increased CVD risk
• BMI = 23
• PASI = 1
• Blood pressure: 120/80 

mmHg
• Fasting glucose: 90 mg/dl
• Lipid profile: normal

Increased CVD risk
• BMI = 31
• PASI = 15
• On anti-hypertensive therapy
• Fasting glucose: 120
• Lipid profile:

– HDL cholesterol: 35
– triglycerides: 350• hsCRP <0.5

• No smoke
• Arthritis:

– Achilles enthesitis

– triglycerides: 350

• hsCRP = 1,5
• Smoke (10 cigarettes/day)
• Arthritis:

– polyarthritis (DAS28 = 5.6)





Diabetici Non diabetici



Eular recommendations for CV risk in RA

Peters MJL et al. Ann Rheum Dis 2010;69:325



Assessment and monitoring of CVD

• Carotid duplex ultrasonography (plaques, CIMT)

• Coronary flow reserve (CRF)

• Arterial stiffness (pulse-wave velocity [PWV]) and 
augmentation index [Aix])

• Flow-mediated endothelial-dependent vasodilatation (FMD)

• Soluble biomarkers?• Soluble biomarkers?



Livelli elevati di calcificazione delle arterie coro narie 
sono indice di patologia coronarica nella psoriasi

• Calcificazione dell’arteria coronaria 
(CAC):
– Pazienti psoriasici vs. controlli 
(59.4% vs. 28.1%, p=0.015)

• La psoriasi è stata identificata come • La psoriasi è stata identificata come 
fattore di rischio indipendente per 
CAC

• CAC è un fattore predittivo 
indipendente di patologia 
cardiovascolare aterosclerotica

Ludwig RJ, et al. Br J Dermatol 2007;156(2):271–6.

Sezione trasversa di una scansione tomografica 
computed. Il punteggio di calcificazione dell’arteria 
coronaria è 145 e le placche sono limitate ai 
segmenti mediali dell’arteria coronaria sinistra. 
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DMARDs, biologicals, low-dose aspirin, statinsInflammation

Diet/exercise, statins, anti-TNF, minimze steroids,  
antimalarials

Hyperlipidemia

Counseling, othersSmoking

Counseling, diet, exerciseObesity

Antihypertensive therapy, minimize NSAID and steroi d 
use, diet, exercise

Hypertension

Preventive strategyRisk Factor

Statins, anti-TNF agentsAbormal vasculogenesis

Low-dose aspirin, consider anticoagulationAdditional thrombotic 
risks

Counseling, monitoring risk factorsFamily history of CVD

Folic acid supplemantation with MTX or SSZ useHyperhomocysteinemia

DMARDs, biologicalsInsulin resistance



Monitoring CVD risk in psoriatic patients
J Am Acad Dermatol 2008;58:1031



Can we kill two birds with one stone?

Shared immunological mechanisms in the development of Shared immunological mechanisms in the development of 
psoriasis and atherosclerosis present potential common 
therapeutic targets. Targeting Th1 and Th17 responses and ⁄ or 
restoring a healthy ratio between Treg and effector T-cell activity 
may prove effective treatments for both psoriasis and 
atherosclerosis. Current systemic therapies, such as biologics for 
psoriasis, target these inflammatory pathways, but further 
translational and clinical research is necessary to examine their 
effect on cardiovascular outcomes in patients with psoriasis



� This is the first large scale 
retrospective cohort study to show 
that the use of TNF inhibitors for 
psoriasis is associated with a clinically 
and statistically significant reduction and statistically significant reduction 
in MI risk and incident rate compared 
with the use of topical agents for 
psoriasis. 

� There is a trend that the use of TNF 
inhibitors for psoriasis is associated 
with a non statistically significant 
lower MI incident rate compared with 
the use of oral agents/phototherapy









Thank you for your attention


