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Abstract 

Introduction: Psoriasis is a chronic inflammatory dermatosis affecting approximately 1.5-5% 

of the population in developed countries. Besides visible cutaneous manifestations, psoriasis is 

linked to an increased prevalence of various systemic complications. The term metabolic 

syndrome refers to a cluster of cardiovascular risk factors, including hypertension, 

dyslipidemia, obesity, and hyperglycemia, which affect up to 25% of the general population. 

Aim of Study: This review examines current and emerging treatments for metabolic syndrome 

in psoriasis, emphasizing shared pathophysiology, non-pharmacological strategies, and the 

significance of interdisciplinary care and a holistic approach. 

Brief Description of the State of Knowledge: Psoriasis is closely associated with metabolic 

syndrome, which impacts about one-third of psoriasis patients and exacerbates symptoms 

through chronic low-grade inflammation and an altered adipokine profile. Lifestyle 

modification remains the primary therapeutic approach. Emerging treatments, including 

nutraceuticals like curcumin and cinnamon, show promise in managing metabolic syndrome 

and potentially improving psoriasis outcomes, though further research is needed. 

Conclusions: Diligent screening for metabolic abnormalities, early recognition, and 

interdisciplinary management, including lifestyle changes, are crucial for addressing 

cardiometabolic comorbidities and ensuring comprehensive care in patients with psoriasis. 
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1. Introduction 

Psoriasis is a chronic immune-mediated disease characterized by inflammation and immune 

dysregulation. It has several subtypes, and although it is best known for causing well-

demarcated, erythematous plaques with a distinct silvery-white scale, the abnormalities 

involved are not limited to the skin (Ryan and Kirby 2015). Pro-inflammatory cytokines such 

as TNF-α, IL-6, IL-17, and IL-23 play a central role in the cutaneous manifestations of psoriasis 

and contribute to systemic metabolic disturbances (Campanati et al. 2021). Epidemiological 

data have shown a strong association between psoriasis and metabolic syndrome, a term that 

includes factors such as obesity, elevated blood pressure, hyperglycemia, and dyslipidemia, 

which are associated with an increased risk of developing atherosclerotic cardiovascular disease 

(Gisondi et al. 2018). 

Chronic low-grade inflammation is often seen in patients with metabolic syndrome, one of 

the most common comorbidities in psoriasis, affecting up to a third of patients. Excessive fat, 

especially visceral fat, functions as an endocrine organ by releasing pro-inflammatory 

adipokines like leptin and resistin, which worsen the inflammation (Fahed et al. 2022). This 

shared inflammatory environment indicates a reciprocal relationship: systemic inflammation in 

metabolic syndrome can worsen psoriasis, while immune activation in psoriasis can enhance 

the abnormalities associated with metabolic syndrome, creating a vicious cycle that presents a 

therapeutic challenge (Coimbra, Catarino, and Santos-Silva 2016).  

 

This narrative review aims to explore current and potential novel treatment approaches for 

patients with metabolic syndrome and psoriasis, emphasizing shared pathophysiology, non-

pharmacological interventions, special considerations during pharmacological treatment, and 

the necessity of interdisciplinary patient management. 
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2. Materials and Methods 

PubMed and Google Scholar databases were searched using appropriate keywords for 

accessible studies published until 4 January 2025. Only articles written in English were 

included. Titles and abstracts were screened first, followed by an evaluation of relevant full-

text publications.  

 

3. Discussion 

3.1. Psoriasis 

3.1.1. Epidemiology 

Psoriasis is a chronic autoimmune inflammatory disease affecting the skin, nails, and 

joints. It is a painful, potentially disfiguring, and often stigmatizing disease affecting people of 

all ages worldwide. According to the global report published by the World Health Organization 

(WHO), the prevalence of psoriasis in countries exhibits considerable variation, with figures 

ranging from 0.09% to 11.4%, with most developed countries reporting the estimated morbidity 

to be between 1.5% and 5% (Michalek, Loring, and John 2016). However, with information on 

the epidemiology of psoriasis lacking in over 80% of countries, the exact burden of psoriasis is 

difficult to measure (Parisi et al. 2020). Its distribution across different geographical regions 

shows significant disparities, with adults and affluent populations more likely to be affected. 

Yet, improved reporting is urgently needed from low- and middle-income countries to draw 

meaningful comparisons (Parisi et al. 2020; Michalek, Loring, and John 2016; Cao et al. 2023). 

Existing epidemiological analyses show that the age-adjusted incidence rate and disease burden 

of psoriasis are increasing worldwide, and the number of new cases is expected to continue to 

rise in the coming years (Hao et al. 2024; Luo 2024). 

 

3.1.2. Basic pathophysiology 

The pathogenesis of psoriasis is complex and includes a combination of genetic 

predisposition, immune dysregulation, and environmental factors. It involves an 

overproduction of pro-inflammatory cytokines, namely tumor necrosis factor-alpha (TNF-α), 

interleukins (IL-1, IL-6, IL-17, IL-22, IL-23, IL-36), and interferon-γ (IFN-γ), which impair 

keratinocyte differentiation and proliferation, promote T-lymphocyte infiltration and recruit 

other immune cells (e.g. dendritic or NK cells), perpetuating the inflammatory cascade 

(Kiełbowski et al. 2023; Guo et al. 2023; Nestle, Kaplan, and Barker 2009). Of note, immune 

cells are not the sole culprits driving the inflammatory process, as keratinocytes respond to T-
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cells- and dendritic cells-derived cytokines, releasing pro-inflammatory cytokines and 

chemokines themselves (Nestle, Kaplan, and Barker 2009). At the same time, the mechanisms 

supposed to counteract the overly stimulated immune system, namely the function of regulatory 

T cells and IL-10, have been shown to be dysfunctional in psoriasis (Nestle, Kaplan, and Barker 

2009). 

Genome-wide association studies have identified an array of variants implicated in 

psoriasis pathophysiology, many of which are linked to impaired antigen presentation, altered 

signal transduction pathways, and excess cytokine production (Capon 2017). One such 

susceptibility gene strongly associated with psoriasis is the HLA-Cw6 allele, which has been 

observed to affect the disease course, severity, comorbidities, or even treatment response (Chen 

and Tsai 2018).  

Similarly, environmental stressors such as smoking and obesity have been associated 

with causing flare-ups by generating reactive oxygen species and causing oxidative stress, as 

well as activating innate immunity mechanisms such as dendritic cells, macrophages, and 

keratinocytes (Armstrong et al. 2011; Barros et al. 2022). All the above pathophysiological 

aspects seem to be interlinked and perpetuate the inflammatory process responsible for both 

cutaneous manifestations and systemic abnormalities. 

 

3.2. Metabolic syndrome 

3.2.1. Definition and key components 

Metabolic syndrome is a term encapsulating a set of risk factors that contribute to the 

development of atherosclerotic cardiovascular disease and puts patients at an elevated risk for 

type 2 diabetes ('Third Report of the National Cholesterol Education Program (NCEP) Expert 

Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult 

Treatment Panel III) final report'  2002). Several attempts have been made to formulate the 

criteria for metabolic syndrome, and they have mostly revolved around the same constellation 

of risk factors. The WHO brought forward the first criteria in 1999, which have since been 

revised by other expert groups (Consultation 1999). Criteria proposed by the American Heart 

Association (AHA) and the National Heart, Lung, and Blood Institute (NHLBI) in 2005 are 

shown in Table 1.  

 

 

 



7 

 

 

Clinical measure Cutpoint value 

Abdominal obesity Waist circumference ≥102 cm in men or ≥88 cm in 

women* 

Increased blood pressure  ≥130 mm Hg systolic or ≥85 mm Hg diastolic, or 

currently on drug treatment for hypertension 

Elevated fasting glucose  ≥100 mg/dL or currently on drug treatment for elevated 

blood glucose 

Elevated triglycerides  ≥150 mg/dL or current treatment for elevated 

triglycerides 

Reduced HLD-C  <40 mg/dL in men and <50 mg/dL in women or 

individuals receiving drug treatment for reduced HDL-C 

 

Table 1. Criteria for the clinical diagnosis of metabolic syndrome proposed by AHA/NHLBI in 

2005 (Grundy et al. 2005). To make the diagnosis, a patient should meet 3 out of 5 criteria. 

HDL-C – high-density lipoprotein cholesterol.  

*In 2016, the IDF included lower ethnic-specific cutoff values for the waist circumference 

criterion. 

 

Abdominal obesity and insulin resistance have been notoriously stressed as the key 

components of metabolic syndrome (Grundy et al. 2005). However, it has been noted that in 

patients of certain ethnicities (e.g. of Asian descent), and those suffering from other 

comorbidities linked to insulin resistance (e.g. polycystic ovary syndrome, fatty liver disease) 

may present signs of metabolic syndrome in the absence of excessive abdominal fat and in these 

patients, a lower cutoff value of the waist circumference criterion should be considered (i.e. 

≥94 cm in men and ≥80 cm in women) (Jiang et al. 2018; Pratyush et al. 2012; Enkhmaa et al. 

2005; Oh et al. 2010). In 2006, the International Diabetes Federation (IDF)  published a revised 

definition of metabolic syndrome, whereby to make the clinical diagnosis, a person must exhibit 

central obesity (with ethnic-specific cutoff values for waist circumference) as well as any two 

of the remaining four criteria presented in previous definitions (Alberti, Zimmet, and Shaw 

2006). 

Nevertheless, though sometimes recognized as an inherent constituent of metabolic 

syndrome, obesity may not be present in all cases. Some patients with normal body weight 

index (BMI) are still at an increased metabolic risk, presenting metabolic disturbances typically 
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associated with obesity. This can be due to a variety of factors, namely increased visceral fat 

deposition, low muscle mass, or lack of physical activity. These observations have led to the 

distinction of a phenotype called ‘metabolically obese, normal-weight’ (MONW), a term coined 

in 1981 (Ding, Chan, and Magkos 2016; Ruderman, Schneider, and Berchtold 1981; Conus, 

Rabasa-Lhoret, and Péronnet 2007). This patient population can be particularly challenging to 

identify early on, resulting in delayed interventions (Ding, Chan, and Magkos 2016). 

 

3.2.2. Epidemiology 

Approximately 20-25% of adults worldwide are estimated to have metabolic syndrome 

(Alberti, Zimmet, and Shaw 2006). However, the lack of a unified definition of metabolic 

syndrome across studies makes it difficult to determine the exact burden. An Iranian study by 

Delavari et al highlighted the discrepancies in reported rates depending on the criteria used with 

the age-standardized prevalence of metabolic syndrome ranging from 34,7% to 41,6% 

(Delavari et al. 2009). 

 

3.2.3. Changing Views on Pathophysiology 

Insulin resistance was initially considered the primary culprit in patients with metabolic 

syndrome. However, in recent years, the focus has largely shifted toward the chronic 

inflammatory response as the underlying pathophysiological process causing detrimental 

effects on tissues and whole organ systems. This new understanding has shed some light on the 

role played by cytokines, chemokines, and adipokines in metabolic syndrome and might inspire 

novel, targeted therapeutic approaches (Montecucco, Mach, and Pende 2013). 

 

3.3. Link Between Psoriasis and Metabolic Syndrome 

There is robust evidence to suggest an increased risk of developing metabolic syndrome 

among patients with psoriasis. A systematic review with meta-analysis by Choudhary et al. 

included 63 observational studies and found that the prevalence of metabolic syndrome in 

patients with psoriasis was as high as 30.29%, more than twice that of controls (Saumya et al. 

2020). High prevalence rates of metabolic syndrome have also been reported in children with 

psoriasis, highlighting the need for clinical vigilance and regular risk assessment, even in the 

youngest patients (Caroppo et al. 2021; Aalemi, Hamdard, and Chen 2020). However, the exact 

nature of the association between psoriasis and metabolic syndrome is still not fully understood, 

and more research is necessary to establish the processes underlying this complex relationship. 
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3.3.1. Shared Inflammatory Pathways and the Role of Adipokines 

Systemic inflammation has been postulated as the major culprit in both conditions. 

Psoriasis is an immune-mediated disease with a pathophysiology characterized by an interplay 

of pro-inflammatory cytokines and various cell types, mostly, but not limited to, immune cells, 

as already mentioned. TNF-α, interferons, IL-1, IL-6, IL-17, IL-22, and IL-23, among other 

pro-inflammatory molecules, seem to be the main cytokines involved in the development of the 

disease (Nestle, Kaplan, and Barker 2009). Similarly, the pathophysiological basis for 

metabolic syndrome is multifactorial and has not yet been fully elucidated, yet persistent 

inflammation seems to play a critical role, along with insulin resistance and neurohormonal 

activation. These pathophysiological mechanisms often intersect to form vicious cycles 

affecting multiple organ systems simultaneously (Fahed et al. 2022). The pro-inflammatory 

state appears to be a culmination of those various pathways with increased release of markers 

such as IL-1, IL-6, IL-8, TNF-α, CRP, and fibrinogen, among others (Fahed et al. 2022). 

Additionally, comparisons have been made between skin plaques in psoriasis and atheromatous 

plaques in blood vessels, which seem to involve similar immune cell infiltrates and pro-

inflammatory cytokine profiles (Ryan and Kirby 2015). 

Adipose tissue is now widely regarded as more than a simple energy storage, serving as 

an endocrine organ that secretes active substances into the bloodstream. Interestingly, 

adipocytes are also involved in various local physiological processes, since studies in mice have 

shown that intradermal adipocytes play a role in hair regeneration by regulating the activation 

of follicular stem cells and in skin wound healing through recruiting fibroblasts in the 

proliferative phase of healing (Schmidt and Horsley 2013; Festa et al. 2011). 

In obese patients, excess adipose tissue, in particular the accumulation of visceral fat, 

leads to a chronic low-grade inflammatory state driven by the release of proinflammatory 

mediators. Among them are adipokines (also known as adipocytokines), including, but not 

limited to, leptin, resistin, and adiponectin. These are cell-signaling molecules secreted by the 

adipose tissue in both healthy individuals and in various disease processes (Clemente-Suárez et 

al. 2023). The general trends in adipokine expression in obesity are summarized in Table 2.  

Leptin, which is the first discovered and one of the most extensively studied hormones 

secreted by the adipose tissue, shows a substantial positive correlation with body fat percentage 

and serum leptin concentrations have been shown to decrease with weight loss (Considine et 

al. 1996; Wong et al. 2019). In healthy subjects, it acts by increasing energy expenditure and 

regulating food intake, thus leading to a reduction in body weight, and animal studies have also 
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suggested its independent positive effect on glucose homeostasis and liver insulin sensitivity 

(Li 2011; Berglund et al. 2012; Huo et al. 2009). However, this mechanism is impaired in obese 

individuals, a phenomenon termed “leptin resistance”, and the molecule has also been 

demonstrated to propagate inflammatory response by activation of Th1 and suppression of the 

Th2 immune pathways (Lord et al. 1998; Fahed et al. 2022). 

 

Observed changes in 

serum levels in obesity 
Adipokines 

Increase 

Leptin 

Resistin 

Chemerin 

Visfatin 

TNF-α 

IL-1β 

IL-6 

Retinol-binding 

protein 4 

Fetuin-A 

Lipocalin-2 

Decrease 
Adiponectin 

Omentin-1 

 

Table 2. Changes in adipokine profile associated with obesity. Excess adiposity generally 

results in an over-production of pro-inflammatory and reduced production of anti-inflammatory 

adipokines (Kong et al. 2019). Similar alterations have been observed in psoriasis (Coimbra, 

Catarino, and Santos-Silva 2016). 

 

Previously, the endocrine role has been attributed mainly to white adipose tissue. In 

recent years, however, brown adipose tissue (BAT) has emerged as having similar endocrine 

properties, secreting signaling molecules (batokines) that affect multiple organs, including the 

cardiovascular system, and provide protection against obesity and associated metabolic 

abnormalities (Martins et al. 2023; Villarroya et al. 2019; Zhang et al. 2024; Villarroya, Cereijo, 

and Villarroya 2013). 
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Disturbances to the production of adipokines lead to alterations in metabolism and 

inflammation, can affect mood, cognition, and behavior, and are increasingly implicated in 

tumorigenesis (Sahu and Bal 2023; Booth et al. 2015; Christodoulatos et al. 2019). This 

imbalance promotes the recruitment of immune cells, such as macrophages, into adipose tissue, 

amplifying local and systemic inflammation through a feedback loop involving cytokines such 

as TNF-α, IL-1, and IL-6, thereby creating a vicious cycle. The resulting persistent 

inflammation contributes to metabolic syndrome, cardiovascular disease, and other cardio-

metabolic complications (Kyrou et al. 2017). 

Increasing evidence links dysregulation of the adipokine profile to the development and 

aggravation of the pathophysiological processes underlying psoriasis. As mentioned above, 

leptin exhibits pro-inflammatory properties, which have also been linked to the exacerbation of 

psoriatic lesions (Kyriakou et al. 2017). In vitro studies have demonstrated that leptin stimulates 

the production of IL-6, CXCL-1, IL-8, and monocyte chemoattractant protein 1 (MCP-1), while 

also enhancing the expression of intercellular adhesion molecule-1 (ICAM-1) in dermal 

fibroblasts (Ommen et al. 2016). This influence is not limited to fibroblasts, as another in vitro 

study reported leptin-induced proliferation and overproduction of inflammatory molecules by 

keratinocytes (Xue et al. 2013). A meta-analysis of 26 observational studies revealed that 

patients with psoriasis exhibited elevated levels of leptin and resistin, along with reduced 

adiponectin concentrations, similar to patterns observed in metabolic syndrome. However, the 

data analyzed demonstrated significant heterogeneity (Kyriakou et al. 2017).   

As expected, the exact relationship between imbalances in the adipokine profile and 

psoriasis disease severity is still debated (Coimbra, Catarino, and Santos-Silva 2016). The 

alterations of adipokines in psoriasis appear to be influenced by both obesity and inflammation, 

with adipocyte-derived leptin levels linked more strongly to body fat content and BMI. In 

contrast, pro-inflammatory cytokines like IL-6 and TNF-α appear to be associated with disease 

severity regardless of weight. It is possible that adipokines produced by adipose tissue, even in 

small amounts, may exacerbate the disease by influencing the inflammatory processes 

(Coimbra, Catarino, and Santos-Silva 2016). 

 

3.4. Screening 

Considering the increased risk of developing metabolic syndrome, patients with 

psoriasis need to undergo regular clinical assessments to ensure early detection and guide 

efficient interventions. Joint guidelines issued by the American Academy of Dermatology and 
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the National Psoriasis Foundation suggest that all psoriasis patients should undergo regular risk 

assessment for cardiovascular comorbidities. They advise early and more frequent screening 

for diabetes, hyperlipidemia, and hypertension among patients with involvement of >10% BSA, 

or those who are to receive systemic treatment or phototherapy. When calculating 

cardiovascular risk in patients with such disease severity, the experts advise multiplying the 

estimated risk by 1.5 (Elmets et al. 2019).  

Research suggests that simple anthropometric measurements, such as weight, body 

mass index, or waist-hip ratio, or basic biochemical markers (i.e. fasting blood glucose, lipid 

profile) may not be the optimal tool to assess patients’ nutritional status (Mohamed Haris et al. 

2023). Additional tests and measurements should be considered in this patient group, such as 

serum vitamin D, HbA1c, and apolipoprotein profiles (Ramezani, Zavattaro, and Sadeghi 2019; 

Gamonal et al. 2022; Lee and Song 2018) In their review paper, Haris et al emphasized the role 

of dietary assessments conducted by trained dietitians or researchers to better evaluate patients’ 

dietary intake. This can be achieved with the help of tools such as food frequency 

questionnaires/food records spanning a period of a few days up to months, or even simple open-

ended questions inquiring about dietary habits (Mohamed Haris et al. 2023).  

In recent years, new imaging modalities for body composition assessment have been 

introduced into clinical practice, with methods such as computed tomography, bioimpedance 

analysis, and dual-energy X-ray absorptiometry becoming increasingly accessible to assist in 

evaluating patients with psoriasis (Blake et al. 2020). 

In addition, patients with psoriasis are at higher risk of autoimmune thyroid diseases, 

particularly hypothyroidism, with its metabolic abnormalities (Zhang et al. 2022). Awareness 

of this risk by the healthcare team is important, but, at the same time, most cases of thyroid 

dysfunction are subclinical. To date, there are no consensus guidelines on which psoriasis 

patients should undergo screening for endocrine disorders (Cira et al. 2023). 

 

3.5. Treatment 

3.6. Lifestyle Modifications 

The primary focus in managing patients with metabolic syndrome is to address 

modifiable risk factors such as obesity, lack of physical exercise, poor nutrition, or smoking. 

This can be achieved through lifestyle modification counseling, which should be recommended 

to all patients. For patients at particularly high risk of cardiovascular complications, 
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pharmacological treatment may be considered upon diagnosis alongside appropriate lifestyle 

changes (Grundy et al. 2005). 

This approach is by far the safest and most cost-effective, and available research has 

consistently emphasized the principal role of lifestyle interventions as the most effective 

treatment method in maintaining or restoring metabolic health (Guzmán et al. 2019; Dunkley 

et al. 2012; Kim et al. 2022). 

 

3.6.1. Exercise 

The American Heart Association (AHA) recommends at least 30-60 minutes of 

moderate-intensity continuous or intermittent aerobic activity regularly, 5 days a week, but 

preferably daily. In addition, the authors suggest incorporating strength training twice a week 

and advise medically supervised programs for patients at particularly high cardiovascular risk 

(Grundy et al. 2005). The European Society of Cardiology (ESC) similarly recommends that 

adults of all ages engage in 150 to 300 minutes of moderate-intensity aerobic exercise per week, 

or 75 to 150 minutes of vigorous exercise, or a combination of both (Visseren et al. 2021). 

Walking seems to be one of the most cost-effective activities for patients with psoriasis, as it 

does not require costly equipment, has a relatively low risk of injury, and can be easily adapted 

for groups of patients, which can boost motivation and help maintain adherence to the training 

program (Sheppard et al. 2022). 

Apart from promoting cardiorespiratory fitness, in patients with psoriasis, physical 

exercise has been associated with a reduction in Psoriasis Area and Severity Index (PASI) 

scores, improved Dermatology Life Quality Index (DLQI) scores, and positive psychological 

impact (Sheppard et al. 2024; Auker et al. 2022). 

 However, studies have shown that the majority of patients with plaque psoriasis report 

spending less than the recommended amount of time on exercise, often for disease-specific 

reasons, such as the severity of skin lesions, skin sensitivity, clothing preferences, and treatment 

(Auker et al. 2020; Do et al. 2015). What is more, it was observed that patients with psoriasis 

exhibited abnormal thermoregulatory responses in heat exercise test, and postulated that they 

might be more prone to suffering from heat intolerance during physical activity (Leibowitz et 

al. 1991). 

 

3.6.2. Diet 
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AHA guidelines in metabolic syndrome concerning dietary changes do not point 

towards any particular diet but recommend limiting saturated fat to less than 7% of total calorie 

intake, and trans fats and cholesterol to a minimum. Total fat should make up 25% to 35% of 

daily calories, with an emphasis on unsaturated fats, while the intake of simple sugars should 

be kept low (Grundy et al. 2005). 

In terms of specific dietary recommendations, according to the ESC, the Mediterranean 

or similar diet can be recommended to all patients to reduce their risk of developing 

cardiovascular disease (Visseren et al. 2021; McEvoy et al. 2024). In 2011, Kastorini and 

colleagues published a systematic review and meta-analysis of the effects of the Mediterranean 

diet on metabolic syndrome. They included more than 530,000 patients from 50 studies, and 

found that the Mediterranean diet had a positive effect on all components of metabolic 

syndrome, leading to a reduction in waist circumference, triglyceride levels, systolic and 

diastolic blood pressure, glucose levels, and an increase in HDL cholesterol levels. It also 

proved to be effective in primary prevention of metabolic syndrome (Kastorini et al. 2011).  

The Dietary Approaches to Stop Hypertension, or DASH, diet, originally designed for 

patients diagnosed with hypertension, has recently also been suggested as favorable for patients 

with other conditions, including metabolic syndrome. It has been shown to help reduce body 

weight and blood pressure, though reported effects on blood glucose, insulin resistance, and 

lipid profile vary between studies (Valenzuela-Fuenzalida et al. 2024; Lari et al. 2021; Lien et 

al. 2007; Sacks et al. 1995). 

Another dietary approach that has recently gained interest is intermittent fasting (IF). In 

a small meta-analysis including four studies with a total of 355 participants, Wang et al. showed 

that in patients with metabolic syndrome or type 2 diabetes, IF has similar beneficial effects on 

glycaemic control and lipid profile and a greater effect on body weight reduction compared 

with continuous, calorie-restriction diets, as well as a good safety profile (Wang et al. 2021). 

Positive results were also reported by Moon et al., who observed that time-restricted eating, a 

variant of IF that involves food intake in coordination with the circadian rhythm, had beneficial 

effects on blood pressure, fasting blood glucose, and triglyceride levels in overweight and obese 

patients, further suggesting that IF may be a feasible dietary strategy for patients with metabolic 

disturbances (Moon et al. 2020). 

 

 

3.6.3. Weight Reduction 
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The AHA recommends aiming for a 7-10% reduction in body weight during the first 

year of treatment, with continued weight loss towards a BMI of less than 25 kg/m². Long-term 

weight management should be promoted through a balanced approach of physical activity, 

calorie control, and behavior modification programs, with a goal of keeping a waist 

circumference of less than 102 cm for men and 88 cm for women (Grundy et al. 2005). 

 

3.6.4. Nutraceuticals 

The popularity of so-called nutraceuticals - substances derived from food believed to 

have health benefits - has grown exponentially in recent years (Ronis, Pedersen, and Watt 

2018). Several have been proposed as potentially useful in patients with metabolic syndrome. 

One such compound is curcumin, an active ingredient found in turmeric that has long 

been used in traditional medicine for a range of conditions, mostly inflammatory (Akaberi, 

Sahebkar, and Emami 2021). Studies have shown that curcumin can act on all metabolic 

syndrome components by increasing insulin secretion, stimulating the uptake of fatty acids, 

decreasing lipogenesis, and lowering blood pressure through increased nitric oxide production 

(Vafaeipour, Razavi, and Hosseinzadeh 2022). However, more research is warranted to 

elucidate the exact mechanism of action of curcumin in patients with metabolic syndrome.  

In 2023, Qiu et al conducted a systematic review with meta-analysis of 13 randomized 

controlled trials to assess the metabolic, anti-inflammatory, and antioxidative effects of 

curcumin in metabolic syndrome. They found that curcumin had a positive impact on waist 

circumference, fasting blood glucose, diastolic blood pressure, and HDL-C levels, and was 

associated with a decrease in some inflammatory markers (Qiu et al. 2023). However, the doses 

of curcumin administered varied widely between trials, and the relatively small number of 

patients included in the analysis meant that the authors were unable to draw meaningful 

conclusions about the beneficial dose of the phytochemical (Qiu et al. 2023).  

A few studies have also demonstrated the potential positive effects of curcumin on 

psoriasis (Ramírez-Boscá et al. 2017; Antiga et al. 2015; Bilia et al. 2018). A randomized 

controlled study by Antiga et al found that curcumin can act as an adjuvant in patients with 

mild-to-moderate psoriasis treated with topical steroids. Apart from a greater reduction in the 

PASI score at follow-up, the group treated with oral curcumin and steroids showed significantly 

reduced serum levels of IL-22 (Antiga et al. 2015). Another study found that oral curcumin in 

the form of nanoparticles was an effective adjuvant therapy in patients with moderate to severe 
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psoriasis who were treated with oral acitretin and also improved their lipid profile, highlighting 

its potential use in patients at risk of metabolic disorders (Bilia et al. 2018).  

Cinnamon is another commonly used spice purported to provide multiple health 

benefits. It has been reported to act as an anti-inflammatory, antioxidative, and antidiabetic 

agent (Mohsin et al. 2023). Like most nutraceuticals, cinnamon contains several bioactive 

compounds. The water-soluble polyphenols are the component that appears to be primarily 

responsible for the hypoglycaemic effect by enhancing autophosphorylation (and thus 

activation) of the insulin receptor, in addition to enhancing glucose uptake and utilization (Cao, 

Polansky, and Anderson 2007).  

Of note, cinnamon has relatively robust evidence to justify its use by patients with 

metabolic syndrome. A review by Mockonochie et al analyzed 41 randomized studies looking 

at its effects on the components of metabolic syndrome. They found beneficial effects on 

glucose levels, as well as insulin sensitivity, though these effects were more likely to be seen in 

non-diabetic patients. No apparent correlation was found between the positive effects of 

cinnamon and its dose (Mackonochie et al. 2023). One of the trials included in the above meta-

analysis, involving 116 patients with metabolic syndrome, showed, in addition to the efficacy 

of cinnamon in improving glycaemic control and insulin sensitivity, significantly greater 

reductions in body weight, waist circumference, body fat percentage, improved lipid profile, 

and blood pressure (Gupta Jain et al. 2017). 

To our knowledge, no clinical studies have investigated the role of cinnamon in patients 

with psoriasis. However, in-vitro studies have demonstrated that cinnamaldehyde, one of the 

active compounds present in cinnamon, may protect keratinocytes from inflammatory injury, 

inhibit proliferation, and promote keratinocyte differentiation (Ding et al. 2021). 

 

Multiple other potentially beneficial substances of natural origin have been identified 

due to the growing interest in alternative medicine among both researchers and patients. 

Examples of spices and herbs that are said to have metabolic health properties include Nigella 

sativa, Hibiscus sabdariffa, Lagenaria siceraria, Trigonella foenum-graecum, Emblica 

officinalis, Vigna mungo, Camellia sinensis (Kaur et al. 2015; Hallajzadeh et al. 2020). 

Nevertheless, it is important to remind patients that nutraceuticals and other dietary 

supplements are not subject to the same stringent registration and approval policies as drugs 

before entering the market and are by no means free of adverse effects or drug interactions 

(Ronis, Pedersen, and Watt 2018). 
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4. Conclusions 

Psoriasis is a chronic, immune-mediated disease causing significant physical and 

psychological distress. It shares underlying pathophysiological pathways with several 

comorbidities, including metabolic syndrome. An estimated one third of psoriasis patients may 

have metabolic syndrome, which is associated with chronic low-grade inflammation and 

contributes to the worsening of psoriasis symptoms. Early recognition is key, and current 

evidence supports the need for routine vigilant assessment of patients with psoriasis for 

cardiometabolic comorbidities, as well as appropriate, individualized management of already 

diagnosed concomitant diseases. Interdisciplinary collaboration, particularly with clinical 

nutritionists, cardiologists, diabetologists, and endocrinologists, is strongly encouraged in the 

management of metabolic syndrome in psoriasis patients to ensure a holistic approach. Lifestyle 

modification remains the central therapeutic approach.  
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