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Abstract 
Psoriasis is a multifactorial autoimmune chronic relapsing skin disorder whose pathogenesis is not 

exactly known. It is caused by complex interaction between genetic, immunological, psychological and 

environmental factors. Interleukin-17 (IL-17, also known as IL-17A) is a cytokine that has been 

recognized in promoting a variety of chronic inflammatory and autoimmune disorders. IL-17 is a 155-

amino acid protein that is a disulfide linked, homodimeric, secreted glycoprotein with a molecular 

weight of 35 KD. IL-17 is suggested to be involved in neutrophil accumulation followed by the 

formation of epidermal microabcesses in psoriasis. Together with other Th 17 cytokines, IL-17 also 

upregulates the production of several cytokines that are implicated in psoriasis pathogenesis. An 

association of increased cardiovascular comorbidity with psoriasis has been postulated. Psoriatic 

patients are more likely to have an increased body mass index, dyslipidemia, hypertension and diabetes 

mellitus which are well known risk factors for cardiovascular comorbidities. Even though, studies 

support the existence of an independent relationship between psoriasis and cardiovascular diseases. 

Some reports indicated that IL-17 may represent one of the main links between cardiovascular disease 

manifestation and psoriatic inflammation. IL-17 has been suggested to play an important role in the 

pathogenesis and prognosis of cardiovascular comorbidity that may be associated with psoriasis. 

Biologic anti-IL-17 therapy may be recommended not only to improve skin manifestations of psoriasis, 

but also to help minimize the potential risk of developing cardiovascular accidents. 
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Introduction 

Psoriasis is a multifactorial autoimmune chronic relapsing skin disorder that requires lifelong 

treatment. It is caused by complex interaction between genetic, immunological, 

psychological and environmental factors. It is characterized by erythematous scaly plaques 

covered with silvery white lamellar scales that can be present on extensor aspect of 

extremities, trunk and scalp [1]. 

 
Clinical types of psoriasis [2]. 

Plaque psoriasis: This is the most common type of psoriasis manifested as erythematous 

scaly plaques covered with silvery white lamellar scales.  

 
Guttate psoriasis: Lesions appear as small erythematous scaly papules on trunk and 

proximal extremities, usually after streptococcal infection and disappear spontaneously as 

the infection regresses. This type is more common in children and young adults.  

 

Erythrodermic psoriasis: There is widespread erythema affecting more than 90% of the 

body surface area in this type of psoriasis. Hypothermia, hypoproteinemia and systemic 

complications such as cardiac and renal failure may occur.  

 
Pustular psoriasis: This type is characterized by multiple sterile pustules which can be 

localized or generalized.  

 

Arthropathic psoriasis: This type usually involves painful inflammation of the joints most 

commonly affecting joints of fingers and toes resulting in sausage-shaped swelling.  
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Skin lesions seem to occur before arthritis in about 75% of 

cases.  

 
Palmo-planter psoriasis: There are well defined 

erythematous scaly plaques symmetrically affecting palm 

and sole characterizing this type of psoriasis.  

 
Scalp psoriasis: This type is characterized by well-defined 

red scaly lesions in scalp that often extend slightly below 

the hair line. It can be a single patch or several and can even 

affect your entire scalp. It can also spread to the forehead, 

the back of neck, and behind and inside ears.  

 

Psoriasis of nail: Psoriasis of the nails is manifested as nail 

pitting, subungual hyperkeratosis, oil spots under the nails, 

thickening and discoloration of nail plate and onycholysis. 

Fingernails are more commonly affected than toenails.  

 

Inverse (flexural) psoriasis: This is an uncommon type of 

psoriasis that affects skin folds such as axilla, groin and 

under breast. The eruption is characterized by severe 

erythema with less scaling. This type occurs more in obese 

individuals and more resistant to treatment [2]. 

 

Assessment of severity of psoriasis: 

The assessment of severity of psoriasis is mainly based on 

two scoring systems: Psoriasis Area and Severity Index 

(PASI) and Dermatology Life Quality Index (DLQI). 

Psoriasis Area and Severity Index (PASI) is calculated from 

body surface area involvement (7-point score for each of 

four anatomical areas including head, trunk, upper 

extremities and lower extremities) and score of erythema, 

scaling and induration (5-point score for each from 0-4). 

The score range from 0 to 72, where 0 means no disease, 

and 72 means maximal disease. Dermatology Life Quality 

Index (DLQI) is a questionnaire designed to measure how 

much skin problems have affected a patient’s life. It consists 

of 10 questions concerning patient perception of impact of 

skin disease on different aspects of his quality of life over 

the last week [3]. 

 

Treatment of psoriasis 

1. Topical treatment: Topical corticosteroid, vitamin D 

analogues, topical immunomodulators (Calcineurin 

inhibitors), emollients and moisturizers, coal tar, 

salicylic acid, anthralin (dithranol) and topical retinoids 

(Tazarotene) [4]. 

2. Phototherapy: Ultraviolet B (UVB) and psoralen plus 

ultraviolet A (PUVA): UVB therapy is frequently 

combined with one or more topical treatments. The 

Goeckerman protocol has been demonstrated to result 

in disease remission in more than 80% of patients when 

coral tar is combined with UVB exposure [5]. 

3. Systemic therapy: For those with body surface 

involvement of more than 10% to 20%, pustular 

psoriasis, erythrodermic psoriasis, psoriatic artheritis, 

and more localized, recalcitrant psoriasis should be 

considered for systemic therapy [6]. 

 

Five classes of biologics are currently available 
Blockers of tumor necrosis factor-alpha (Certolizumab 

pegol, entanercept, adalimumab, infliximab, and golimuab). 

Interleukin 12 and 23 (IL-12/23) inhibitors (Ustekinumab). 

IL-17 inhibitors (Secukinumab, brodalumab, and 

ixekizumab). T-cell inhibitors (Abatacept, alefacept, and 

efalizumab). IL-23 inhibitors (Tildrakizumab-asmn, 

risankizumab-rzaa and guselkumab). Each of these 

molecules is a specific messenger in the immune system 

involved in the development of psoriasis [7]. 

 

Comorbidity of psoriasis 
Autoimmune disorders: Psoriasis, as an immune mediated 

inflammatory disorder, may be more likely to be associated 

with other immune related diseases such as rheumatoid 

arthritis, inflammatory bowel diseases including crohn’s 

disease and ulcerative colitis [8]. 

 

Tumor association: Psoriatic patients are supposed to have 

increased risk of developing cutaneous T-cell lymphoma 

and Hodgkin’s disease [9]. 

 
Psychological comorbidity: Disturbance in social and 

occupational activity is more common in psoriasis. (10)  

 

Metabolic comorbidities: The link with psoriasis can be 

explained as metabolic syndrome is characterized by 

increased activity of Th1 cells [11]. 

 

Cardiovascular comorbidities in psoriasis 

Psoriasis, being a multisystem chronic inflammatory 

disease, is supposed to be associated with a higher 

prevalence of cardiovascular risk factors contributing to 

accelerated atherosclerosis, hypertension, coronary artery 

disease and higher relative risk of myocardial infarction. 

Psoriatic patients are at increased risk of cardiovascular 

comorbidities and are at greater risk for subsequent major 

cardiovascular events compared with the general population. 
(12) Atherosclerosis is likely driven by a combination of 

traditional risk factors which occur more frequently in 

psoriasis and by systemic inflammation with associated 

proinflammatory cytokines production. Psoriasis is known 

to be associated with several risk factors, such as smoking, 

alcohol, diabetes, hypertension and dyslipidemia, taking in 

consideration that psoriasis itself may be an independent 

risk factor for cardiovascular diseases [13].  

Atherosclerosis is a chronic inflammatory cardiovascular 

disease characterized by lipid deposition in the arterial wall 

with smooth muscle cell and fibrous matrix proliferation, 

resulting in gradual development of atherosclerotic plaque. 

This plaque leads to platelet aggregation and thrombosis 

with subsequent stenosis or occlusion of blood vessels 

resulting in acute cardiovascular events such as myocardial 

infarction. Endothelial dysfunction with oxidative stress and 

proinflammatory cytokines production such as TNF-α, IL-6 

and IL-17 are clinically involved in pathogenesis of chronic 

inflammatory processes related to psoriasis and 

atherosclerosis. Some carotid ultrasound studies have 

reported a higher prevalence of carotid artery plaques and 

vascular inflammation in psoriatic patients compared to 

healthy controls. Carotid duplex ultrasound is a non-

invasive imaging technique that can identify the extent of 

atherosclerosis by measuring the intimal medial thickness, 

internal diameter and arterial wall mass. This is valuable for 

early detection of subclinical atherosclerosis in such patients 
[14]. Some reports have suggested that the prevalence of 

hypertension is higher in psoriatic patients compared to that 

in the general population, especially in patients with 

psoriatic arthritis. Moreover, the chance of having 
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uncontrolled blood pressure is increased in patients with 

more severe psoriasis, and this association may be still 

significant even after controlling other hypertension risk 

factors such as diabetes mellitus, hypercholesterolemia and 

high body mass index (BMI), suggesting that psoriasis can 

be an independent risk factor for hypertension [15]. On the 

other hand, patients with hypertension were reported to have 

a higher risk of developing psoriasis, possibly related to use 

of beta blockers [16]. Hypercholesterolemia is an established 

risk factor for cardiovascular diseases. Moreover, 

hypercholesterolemia, through involvement of immune 

system, can induce inflammation in the vessel wall. T-

lymphocytes play an important role in psoriasis 

pathogenesis, and it has been proved that one of the early 

immune cell types activated by hypertension is T-

lymphocyte. Several studies have reported lipid alteration in 

psoriatic patients including changes in concentrations of 

total cholesterol, triglycerides, low density lipoprotein 

cholesterol (LDL-C) and high-density lipoprotein 

cholesterol (HDL-C). Specific immune cells, called CD1 

restricted self-lipid reactive T-cells have been identified in 

the blood and skin of humans, which may be the missing 

link between psoriasis and dyslipidemia. It has been 

postulated that insulin resistance possibly explains the 

cardiovascular comorbidity associated with systemic 

inflammatory diseases such as psoriasis. Insulin resistance 

contributes to endothelial cell dysfunction, subsequently 

leading to atherosclerosis and finally to end organ damage, 

stroke or myocardial dysfunction. There is growing 

evidence that insulin resistance, metabolic syndrome and 

atherosclerosis have a common inflammatory basis. 

Moreover, these conditions have been suggested to be 

significantly associated with severity of psoriasis [17].  

Studies which have suggested that psoriasis is associated 

with subclinical atherosclerosis and high risk of 

cardiovascular diseases have been increased. Arterial 

stiffness has been recognized as a factor contributing to 

cardiovascular morbidity and mortality. Some reports have 

revealed increased arterial stiffness in psoriatic patients 

compared to controls, as shown by arterial pulse wave 

velocity (aPWV) which is a standard measurement of 

arterial stiffness. Also, higher coronary artery plaque burden 

in psoriasis has been shown by some studies, and reported to 

be associated with underlying disease severity. Finally, a 

number of epidemiologic studies have also suggested that 

psoriatic patients have an increased risk of myocardial 

infarction independent of other established risk factors, but 

this conclusion remains controversial [18]. 

 

Interleukin-17 
Interleukin-17 (IL-17, also known as IL-17A) is a cytokine 

that has been recognized in promoting a variety of chronic 

inflammatory and autoimmune disorders. IL-17 is a 155-

amino acid protein that is a disulfide linked, homodimeric, 

secreted glycoprotein with a molecular weight of 35 KD. 

The IL-17 family contains six isoforms and includes 6 

structure related cytokines (A-F) [19]. 

 

Interleukin-17 and skin 
Interleukin-17 is an essential proinflammatory cytokine 

which is suggested to be associated with the pathogenesis of 

several inflammatory skin diseases including psoriasis, 

atopic dermatitis, hidradenitis suppurativa, alopecia areata, 

pitryasis rubra pilaris, pemphigus vulgaris and systemic 

sclerosis. As IL-23 plays a pivotal role in stimulating the 

production of IL-17 by activating Th17 cells, the IL-23/IL-

17 axis is now becoming an important pathway for targeted 

therapy for such inflammatory diseases. The role of IL-23 is 

crucial in the differentiation of IL-17 expressing phenotypes 

via activating the transcription factor retinoid-related orphan 

receptor γ and signal transducer and activator of 

transcription 3 (STAT-3) [20]. 

 

Atopic dermatitis (AD) 
Essentially, atopic dermatitis is considered a Th2 immune 

response with elevated levels of IgE. However, studies have 

revealed that Th1, Th2, Th22 and Th17 cells are involved in 

the pathogenesis of atopic dermatitis. It has been 

demonstrated that Th22 and Th17 immune responses 

contribute to chronic skin lesions of atopic dermatitis, 

especially in children. IL-17E level is increased in the 

epidermis of atopic dermatitis patients, associated with skin 

barrier dysfunction [21]. 

 

Hidradenitis suppurativa (HS) 
The data on the efficacy and safety of biologics targeting 

IL-17 for treating hidradenitis suppurativa are limited. 

However, secukinumab has been reported to be effective in 

treatment of hidradenitis suppurativa when administered in a 

dose of 300 mg once a week for 5 weeks. Also, brodalumab 

was demonstrated to be effective in hidradenitis suppurativa 

treatment with good improvement as early as week 2 [22]. 

 

Alopecia areata (AA) 

The Th17 cell frequencies and IL-17 levels are significantly 

increased both in the peripheral blood and scalp lesions in 

patients with alopecia areata. However, studies have 

reported that patients with alopecia areata don’t show 

significant improvement with anti-IL-17 therapy 

secukinumab. Therefore, the contribution of Th17/IL-17 in 

the pathogenesis of alopecia areata is still controversial [23]. 

 

Pityriasis rubra pilaris (PRP) 

The IL-23/IL-17 axis seems to play a role in the 

pathogenesis of pitryasis rubra pilaris as shown by clinical 

and histopathological improvement by biologics targeting 

this axis. Patients with pitryasis rubra pilaris who received 

ustekinumab or secukinumab showed significant decrease in 

erythema, follicular hyperkeratosis, and scaling during a 15-

month follow up period [24]. 

 

Pemphigus vulgaris 
The levels of IL-17 and IL-23 have been shown to be 

increased in serum and lesional skin of patients with 

pemphigus vulgaris and are significantly correlated with 

disease severity. Treatment of pemphigus vulgaris with 

biologics targeting IL-17 is still under investigation [25]. 

 

Systemic sclerosis (SSc) 
Quantitative analysis of Th17 cytokines in lesional skin of 

systemic sclerosis showed that the expression of IL-17A 

mRNA is higher compared with healthy controls. Also, 

serum IL-17 level was elevated in patients with systemic 

sclerosis and correlated with disease severity and collagen 

overproduction. The elevated levels of IL-17A act on 

dermal vascular smooth muscle cells to promote vascular 

fibrosis in patients with systemic sclerosis, via activating 

extracellular signaling pathway [26]. 
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The role of Interleukin-17 in psoriasis 

The immunologic cascade mediated by IL-17 pathway has 

been suggested to play a critically important role in the 

pathogenesis of psoriasis. IL-23-IL-17 axis is believed to be 

the predominant pathway in psoriasis pathogenesis. IL-23 

supports the survival, differentiation and activation of Th-17 

cells that secrete IL-17 cytokines. Moreover, neutrophils 

and mast cells release IL-17 through IL-23 activation. IL-23 

is produced by dendritic cells and macrophages and binds to 

IL23R on activated Th-17 cells leading to the production of 

effector IL-17 cytokines. This may explain why therapies 

targeting IL-23 are effective in psoriasis [27]. (Figure 1) 

 

 
 

Fig 1: IL-23/T17-mediated effects on epidermal keratinocytes (KCs) in psoriatic skin (28) 

 

Keratinocytes, endothelial cells and immune cells are all 

targets of IL-17 in the psoriasis pathway. IL-17 acts directly 

on keratinocytes resulting keratinocyte proliferation as well 

as upregulation of chemokines such as IL-6, IL-8 and 

stimulation of angiogenesis. The IL-17 pathway is also 

hypothesized to modulate the inflammatory responses 

linking comorbid systemic diseases with psoriasis. 

Furthermore, the clinical response seen with current and 

emerging therapies targeting IL-17 emphasizes the 

importance of IL-17 cytokines in the pathogenesis of 

psoriasis [29]. 

 

The IL-17 and psoriasis comorbidities 
Psoriasis is associated with several comorbidities including 

cardiovascular diseases, metabolic syndrome, psychological 

illness, obesity and inflammatory bowel diseases, although 

the exact mechanism behind this relationship is unknown. 

Alterations and dysfunction of the immune system are 

proposed to be the key mechanisms linking these disease 

states. Given the fundamental role it plays in psoriasis, the 

IL-17 pathway is hypothesized to modulate the 

inflammatory response seen in both primary psoriatic shin 

disease and comorbid systemic diseases. Studies suggest 

that IL-17 may play a pathogenic role in psoriasis-

associated cardiovascular dysfunction, depressive disorder 

and obesity [30]. 

Several studies support the role of IL-17 in psoriasis and 

cardiovascular dysfunction. Studies on mice demonstrated 

that overexpression of IL-17A in keratinocytes resulted in 

psoriasis-like skin changes together with increased vascular 

oxidative stress, endothelial dysfunction and arterial 

hypertension. Also, patients with carotid atherosclerosis 

were noted to have significantly increased IL-23 plasma 

levels, compared to controls, and increased levels of IL-23 

and IL-23R within atherosclerotic plaques, suggesting a role 

of IL-23/Th-17 axis in pathogenesis of atherosclerosis. (31) 

Furthermore, it has been reported that serum IL-17 is 

increased threefold in hypertensive patients, and may 

mediate the critical hypertensive response to angiotensin II 
[32]. 

Interleukin-17 may mediate the feed-forward inflammatory 

cycle associated with obesity. Adipocytes and macrophages 

in adipose tissues exacerbate the inflammatory state of 

psoriasis by inducing several proinflammatory cytokines, 

including IL-6 which mediates Th-17 production by naïve T 

cells. This leads to elevated levels of plasma IL-17 observed 

in obese patients when compared to controls. It has been 

hypothesized that IL-17 mediates the link between obesity 

and psoriasis through maintaining inflammation in adipose 

tissues and stimulating lipolysis of adipocytes [33]. 

 

Conclusion  

Interleukin-17, besides its role in the pathogenesis and 

severity of psoriasis, can be considered as one of the main 

links between cardiovascular comorbidity and psoriasis. 

Biologic anti-IL-17 therapy may be recommended not only 

to improve skin manifestations of psoriasis, but also to help 

minimize the potential risk of developing cardiovascular 

accidents.  
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