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Abstract 

Introduction: Psoriasis is a chronic inflammatory disorder associated with multiple systemic 

comorbidities, most notably metabolic syndrome, which affects approximately one-third of 

individuals with the disease. Metabolic syndrome-characterized by obesity, insulin resistance, 

dyslipidemia, and hypertension-exacerbates systemic inflammation, further complicating 

disease management and treatment outcomes. 
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Aim of Study: This review explores the multidisciplinary approach to managing metabolic 

syndrome in psoriasis, with a particular focus on pharmacological and surgical interventions. It 

examines the challenges associated with these treatments and their implications for therapeutic 

efficacy. 

Brief Description of the State of Knowledge: Psoriasis and metabolic syndrome share a 

complex, reciprocal relationship driven by chronic inflammation and metabolic dysregulation. 

While lifestyle modifications remain the cornerstone of management, many patients require 

additional pharmacological or surgical interventions. However, the presence of metabolic 

syndrome can alter the safety and effectiveness of systemic and biologic psoriasis therapies, 

underscoring the need for a personalized treatment approach. 

Conclusions: Effective management requires interdisciplinary collaboration. Pharmacological 

treatments should minimize metabolic risks, while bariatric surgery may benefit selected patient 

groups. Further studies are needed to optimize treatment strategies and improve outcomes. 

 

Keywords: metabolic syndrome, obesity, psoriasis, hypoglycemic agents, bariatric surgery. 

 

1. Introduction 

Psoriasis is a chronic immune-mediated disease that affects the skin, nails, and joints, 

with a global prevalence ranging from 0,09% to 11,4%, although data gaps exist in lower-

income countries due to inadequate reporting [1-3]. Its incidence is increasing, particularly 

among adults and affluent populations [4, 5]. Psoriasis significantly impacts quality of life, 

causing physical discomfort, severe emotional distress, social stigma, and economic burden [2]. 

Genetic, immunologic, and environmental factors seem to all contribute to a pro-inflammatory 

state with the involvement of various immune cells (including, but not limited to, T-

lymphocytes and dendritic cells), keratinocytes, and cytokine imbalances which lead to 

cutaneous and systemic manifestations of psoriasis [6, 7]. Several reports have demonstrated 

increased susceptibility to metabolic disturbances among psoriasis patients. A meta-analysis by 

Choudhary et al., which reviewed 63 observational studies, reported that metabolic syndrome 

was present in up to 30.29% of psoriasis patients, compared to 21.70 % in the control group [8]. 

Metabolic syndrome (originally named syndrome X) is a constellation of risk factors 

predisposing patients to type 2 diabetes and cardiovascular complications [9]. Estimates show 

it affects up to 25% of the adult population worldwide [10]. For decades, abdominal obesity 

and insulin resistance have been recognized as key factors in metabolic syndrome, and expert 

groups have proposed several diagnostic criteria [11]. The ones formulated by the International 

Diabetes Fenedarion in 2006 define metabolic syndrome as the presence of central obesity and 

at least 2 of the following: elevated blood pressure (≥130 mmHg systolic or ≥85 mmHg diastolic, 

or currently on drug treatment for hypertension), increased fasting glucose (≥100 mg/dL or 

currently on drug treatment for elevated blood glucose), increased triglycerides (≥150 mg/dL 

or current treatment for elevated triglycerides), reduced HDL-C (<40 mg/dL in men and <50 

mg/dL in women or individuals receiving drug treatment for reduced HDL-C) [10]. 
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Views on the pathophysiology of metabolic syndrome have changed since it was first 

mentioned in scientific literature. Initially attributed to insulin resistance, metabolic syndrome 

is now recognized as a chronic inflammatory condition, with pro-inflammatory cytokines (IL-

6, TNF-α, CRP) and adipokines playing a key role [12].  

Seeing how inflammation seems to be a crucial factor in both conditions, attempts have 

been made to pinpoint the exact pathophysiological processes underlying the link between 

psoriasis and metabolic syndrome. Release of pro-inflammatory cytokines, oxidative stress, 

endoplasmic reticulum stress, altered adipokine profile, and, more recently, dysregulation 

within the gut microbiome have all been postulated as plausible mechanisms behind this 

association. These alterations are interconnected and tend to exacerbate one another, resulting 

in a vicious cycle that needs to be addressed to ensure successful treatment (see Figure 1.) [13]. 

 
Figure 1. A simplified diagram illustrating the self-perpetuating cycle of chronic low-grade 

inflammation in metabolic syndrome. Psoriasis can further contribute to this cascade by 

amplifying systemic inflammation. 

 

This narrative review explores available treatment strategies for patients with metabolic 

syndrome and psoriasis, focusing solely on pharmacological and surgical interventions. It 

emphasizes critical considerations in pharmacological management and highlights the 

importance of an interdisciplinary approach to optimize patient outcomes. 

 

2. Materials and Methods 

PubMed and Google Scholar databases were searched using relevant keywords for 

studies published until February 2, 2025. Only English-language articles were considered, with 

titles and abstracts screened first, followed by a full-text evaluation of selected papers. 
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3. Discussion 

3.1. Pharmacological treatment 

The primary approach to managing patients with metabolic syndrome involves targeting 

modifiable risk factors such as obesity, physical inactivity, inadequate nutrition, alcohol 

consumption, and smoking [11]. This can be effectively accomplished through lifestyle 

modification counseling, which should be offered to all patients. Pharmacological treatment 

should be considered in patients who do not respond to lifestyle modification and in those at 

significant cardiovascular risk, in whom combined lifestyle modification and drug therapy may 

be given upon diagnosis [11]. When implemented, pharmacological therapies should primarily 

aim to improve the lipid profile and control high blood pressure and blood glucose [11]. The 

specific therapeutic goals remain the same as for patients without metabolic syndrome and 

should be achieved by following current treatment guidelines [14, 15].  

However, certain exceptions should be considered when managing metabolic syndrome 

components in patients with psoriasis. These exceptions may stem from factors such as potential 

drug interactions or the effects of the underlying disease itself. This section focuses on key 

evidence and specific challenges in managing metabolic syndrome among patients with 

psoriasis. 

 

3.1.1. Antihypertensive drugs 

A meta-analysis of evidence from 24 observational studies shows that patients with 

psoriasis are 1.58 times more likely to suffer from hypertension compared to controls, with 

prevalence rates correlated positively with disease severity. The odds are even higher (2.07) for 

patients with psoriatic arthritis [16].  

However, among medications with known potential to exacerbate psoriasis, 

antihypertensive drugs have long been associated with causing psoriasis flares [17]. A 

retrospective analysis by Gold et al. evaluated patient records of 588 patients with psoriasis, 26 

of whom were administered beta-blockers. The authors observed that 72.4% of these patients 

experienced psoriasis aggravation [18]. More recently, these associations were studied in a 

systematic review with meta-analysis by Song et al. who found that all of the antihypertensive 

drugs included in the studies were significantly implicated in psoriasis incidence. The reported 

odds ratios for angiotensin-converting enzyme inhibitors (ACEi), beta-blockers, calcium-

channel blockers (CCBs) and thiazide diuretics were 1.67 (95% CI: 1.31-2.13), 1.40 (95% CI: 

1.20-1.63), 1.53 (95% CI: 1.23-1.89) and 1.70 (95% CI: 1.40-2.06), respectively. This was the 

first large-scale study to report the link between antihypertensive therapy and psoriasis 

incidence, although significant data heterogeneity was noted [19]. Conversely, a UK-based 

case-control analysis of 36 702 psoriasis patients and an equal number of controls did not 

identify a substantial risk of developing psoriasis associated with using beta-blockers or other 

antihypertensives [20]. Another analysis, a prospective cohort study involving 77 728 US 

female nurses, determined a 1.39 hazard ratio (95% CI: 1.11–1.73) for newly diagnosed 

psoriasis in women who used beta-blockers regularly for 6 years or longer. The authors found 

no significant association between shorter use of beta-blockers or other anti-hypertensive 

drugs [21]. 
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 In joint guidelines issued in 2019 by the American Academy of Dermatology and the 

National Psoriasis Foundation, the experts recommended that antihypertensive medication use 

in psoriasis patients can be the same as in the general population [22]. A similar stance was 

presented by the European Academy of Dermatology and Venereology (EADV) in their 2013 

guidelines on managing comorbidities in psoriasis patients [23]. However, the authors of the 

aforementioned 2022 meta-analysis, which included over 6 million participants, recommend 

monitoring patients on antihypertensive therapy (conducted by either general practitioners or 

dermatologists) in light of their findings demonstrating an association between antihypertensive 

drugs and the onset of psoriasis [19]. 

 

3.1.2. Glucose-lowering drugs 

While less effective than lifestyle changes, metformin has been shown to significantly 

reduce the risk of developing diabetes in prediabetic patients [24]. Nevertheless, only a single 

randomized controlled study has been conducted on the effects of metformin in psoriasis 

patients with metabolic syndrome. The authors compared the metformin group with placebo 

and pioglitazone. They found a statistically significant improvement in cardiometabolic 

parameters as well as a reduction in PASI scores in the metformin and pioglitazone groups. No 

significant adverse reactions were observed in either group [25]. 

Thiazolidinediones (TZDs), including the previously mentioned pioglitazone, represent 

another class of antidiabetic drugs. These medications act as agonists of peroxisome 

proliferator-activated receptor γ (PPARγ), a key receptor implicated in several pathological 

mechanisms underlying psoriasis, such as inflammation, impaired keratinocyte differentiation, 

and oxidative stress [26]. Given these associations, the potential role of TZDs in psoriasis has 

attracted increasing research interest. A systematic review and meta-analysis by Chang et al. 

demonstrated a significant improvement in PASI scores in patients treated with pioglitazone, 

either as monotherapy or in combination with other treatments. The authors also noted that the 

incidence of its controversial side effects, such as nausea, elevated liver enzymes, and weight 

gain, did not differ significantly between the intervention and control groups [27]. Similarly, a 

meta-analysis of randomized controlled trials conducted by Chen et al. confirmed the efficacy 

and safety of pioglitazone use in psoriasis [28].   

GLP-1 receptor agonists (GLP-1RAs), a relatively new class of glucose-lowering drugs, 

have gained popularity for their exceptional efficacy in managing type 2 diabetes mellitus and 

obesity. Their anti-inflammatory properties are thought to contribute significantly to their 

therapeutic effects and may improve various inflammatory diseases by acting directly on innate 

immune cells [29]. These promising preliminary findings have spurred further clinical 

investigations into the impact of GLP-1RAs on psoriasis. However, while their cardiovascular 

benefits are well-established, evidence regarding their effects on psoriatic lesion severity 

remains limited and less conclusive [30, 31]. 
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3.1.3. Lipid-lowering drugs 

In clinical practice, statins are considered the cornerstone of the pharmacological 

treatment of dyslipidemia [32]. The benefits of statins for individuals with psoriasis are not 

limited to cholesterol control, as statins have been shown to reduce all-cause mortality rates in 

the general population when used for primary prevention, without increasing the risk of adverse 

events [33]. 

Due to their pleiotropic activity, which includes antioxidant, anti-inflammatory, and 

anti-proliferative properties, they have also been hypothesized to improve the course of 

psoriasis. Indeed, apart from improving lipid profiles, reducing vascular endothelial 

inflammation, and thus cardiovascular risk, several studies have reported a positive impact of 

statins on the severity of skin lesions in patients with psoriasis [34-37]. A meta-analysis by 

Socha et al. found that patients receiving atorvastatin or simvastatin showed significantly 

greater PASI score improvement than controls and the effect was more prominent in patients 

with severe disease [38]. However, a different meta-analysis of the effects of statins on disease 

severity in psoriasis patients produced inconclusive results, with a statistically significant 

reduction in PASI scores after 8 weeks of statin administration, but no difference was observed 

at week 12 [39]. Furthermore, although uncommon, cases of psoriasis flare-ups following statin 

administration have been reported in the literature [40-42]. 

Recently, the Psoriasis Task Force of the European Academy of Dermatology and 

Venereology (EADV) formulated consensus recommendations on the use of statins in psoriasis 

with the aim of providing dermatologists with a practical guide on lipid profile 

management [43]. 

Evidence regarding the use of fibrates in triglyceridemia in patients with psoriasis is 

scarce. We found only two such studies involving a total of 24 patients suffering from psoriasis. 

Imamura et al. reported a reduction in serum triglyceride levels and improvement of skin lesions 

in 2 patients who were administered 750 mg of clofibrate daily [44]. Vahlquist et al. observed 

a statistically significant reduction of serum triglycerides following 8 weeks of treatment with 

gemfibrozil in patients with acitretin-induced hyperlipidemia [45]. To date, a single case report 

has documented a psoriasis flare-up occurring two weeks after gemfibrozil administration, 

characterized by the onset of generalized, pruritic, papulosquamous skin lesions [46]. 

Finally, pre-clinical analyses have demonstrated the anti-inflammatory potential of 

fenofibrate, which acts by inhibiting IL-17A, a key inflammatory cytokine involved in psoriasis 

pathogenesis, as well as suppressing Th17 lymphocyte populations [47]. These findings shed 

light on the potential applications of fenofibrate in regulating the mechanisms underlying 

autoimmune diseases. 

 

3.1.4. Challenges in psoriasis pharmacological treatment in patients with coexisting 

metabolic abnormalities 

One of the inevitable challenges in the management of metabolic syndrome in patients 

with psoriasis is the potential side effects of psoriasis treatments, especially when used long-

term. Some of the metabolic complications of selected systemic therapies for psoriasis are 

summarised in Table 1. Compared to conventional systemic therapies, biologic agents approved 

for psoriasis treatment appear to exhibit a more favorable safety profile [48]. 
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Drug Potential metabolic and cardiovascular adverse effects 

Conventional systemic drugs 

Acitretin 
• Hyperlipidemia (hypercholesterolemia, high LDL/HDL 

ratio, hypertriglyceridiemia) [49] 

Cyclosporine A 

• Hypertension (common, affects approximately 10% of 

patients, usually mild to moderate) [50-52] 

• Hyperlipidemia [52] 

• Hyperglycemia [52] 

• Hyperuricemia [52, 53] 

Biologics 

Secukinumab (IL-17 

inhibitor) 

• Cardiac adverse events: coronary artery disease, pericar-

ditis, atrial fibrillation [54] 

Adalimumab, etanercept, 

inxliximab (TNF-α 

inhibitors) 

• Weight gain (could be indicative or new-onset or exac-

erbation of pre-existing heart failure) [55] 

• Hypoglycemia (adalimumab) [56] 

Bimekizumab (IL-17 

inhibitor) 
• Hypertension [57] 

Table 1. Metabolic safety profiles of selected oral systemic treatments in patients with psoriasis.  

 

 Of note, co-existing metabolic syndrome or its components may increase the risk of 

developing adverse ev ents during conventional systemic psoriasis treatment. One such 

example is cyclosporin, whose characteristic side effect is nephrotoxicity. Since it is a 

hydrophobic molecule with a hypothesized affinity for adipose tissue, its pharmacokinetics 

have long been predicted to be affected by body fat concentration. It has been reported in the 

literature that the average serum cyclosporine levels are positively correlated with obesity, 

making these patients more susceptible to cyclosporine-induced nephrotoxicity [58].  

Furthermore, in obese patients with moderate-to-severe plaque psoriasis, cyclosporine 

combined with a low-calorie diet leading to weight reduction yielded an improved response 

compared to the control group, highlighting the importance of counseling lifestyle 

modifications alongside pharmacological treatment [59]. Similar findings were reported in a 

study conducted on 262 obese patients with moderate-to-severe plaque psoriasis treated with 

anti-TNF-α biologic agents. The authors found significant improvements in PASI scores among 

those in the intervention group who followed a caloric restriction plan, leading to weight loss 

over a 24-week follow-up period [60]. More researchers have questioned the clinical efficacy 

of biologic therapies in obese psoriatic patients, with several studies linking obesity or other 

components of metabolic syndrome to poorer treatment response [61-63]. 

Additionally, existing research shows that this particular patient population may be more 

prone to non-compliance with anti-psoriatic treatment. A retrospective study by Jacobi et al. 

found that patients with psoriasis and concomitant metabolic syndrome had poorer adherence 

to biologic agents, suggesting this comorbidity as a potential predictor of treatment 

discontinuation. Furthermore, the authors observed that patients with comorbidities generally 

had significantly shorter biologic drug survival times than controls [64].  
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Similar findings were published by Feldman and colleagues, who reported higher 

discontinuation and switching rates during biologic treatment in patients with metabolic disease 

and an associated significant rise in costs [65]. Drop-out rates during methotrexate treatment 

were also observed to be higher among patients with metabolic syndrome [66]. 

 

3.2. Bariatric Surgery 

Bariatric surgery may be considered for psoriasis patients who meet the approved 

indication criteria [67]. However, existing evidence supporting its benefits in psoriasis remains 

limited and primarily observational. In one study involving 34 obese psoriasis patients, most of 

whom (88%) underwent Roux-en-Y gastric bypass surgery, 62% reported improvements in skin 

lesions and significant therapy de-escalation post-surgery [68]. Even more promising results 

were obtained in another observational study, which reported that at 6 months post-surgery, 70% 

of patients were free of psoriasis and observed treatment de-escalation in some patients [69]. A 

prospective study of 32 patients who underwent various bariatric procedures reported 

significantly lower postoperative PASI scores and reduced nail involvement at a mean follow-

up of 70.6 months, although no differences in joint involvement were observed [70]. Cases of 

complete postoperative remission of psoriasis have also been documented [71-73]. Conversely, 

a retrospective Swedish study of 50 obese psoriasis patients found no significant differences in 

PASI or life quality index scores between the operated and control groups [74].  

On the other hand, Pérez-Pérez et al. reported a case of a woman whose psoriasis flare-

ups became more frequent and severe after bariatric surgery, necessitating treatment escalation 

[75]. Additionally, a single case report has described the onset of psoriasis shortly after weight 

loss surgery, where a large plaque developed at the surgical wound site a few days following 

Roux-en-Y gastric bypass surgery, with more lesions developing on the elbows, knees, and 

shins later on [76]. 

One commonly raised concern around weight loss surgery in psoriasis is the theoretical 

potential to induce local flares at surgical sites due to the Koebner phenomenon [77]. Given 

that over 95% of bariatric procedures are now performed laparoscopically, in the vast majority 

of cases, only minimal tissue damage and scarring ensues [78]. For lack of specific surgical 

guidelines, avoiding trocar placement within psoriatic lesions seems prudent , and close 

monitoring of surgical sites for psoriatic flares is advisable. 

In light of these mixed results, further research is essential to elucidate and establish the 

optimal surgical methods for managing obesity in patients with coexisting psoriasis.  

 

4. Conclusions 

Psoriasis is a common chronic inflammatory dermatosis closely linked to metabolic 

syndrome and other cardiometabolic comorbidities. Both conditions share underlying 

pathophysiological mechanisms, including chronic low-grade inflammation, which can 

exacerbate psoriasis symptoms. Metabolic syndrome is deemed one of the most prevalent 

comorbidities in psoriasis with potentially grave consequences, highlighting the need for early 

recognition and comprehensive management. 
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While lifestyle modification remains the mainstay of therapy, pharmacological 

interventions play a crucial role in managing both psoriasis and its associated metabolic 

dysfunctions. Certain antidiabetic, lipid-lowering, and antihypertensive medications may be 

integrated into the treatment plan to optimize overall health outcomes. However, careful 

consideration is required in this patient group, as certain drug classes have been implicated in 

triggering psoriasis flares, while some antipsoriatic treatments may potentially exacerbate 

metabolic disturbances. 

Bariatric surgery presents a promising therapeutic option for patients with severe 

metabolic syndrome and obesity. Evidence suggests that weight loss following bariatric 

procedures can significantly improve psoriasis severity, insulin sensitivity, and systemic 

inflammation.  

Given the complex interplay between psoriasis and metabolic syndrome, a 

multidisciplinary approach involving dermatologists, clinical nutritionists, cardiologists, 

diabetologists, endocrinologists, and metabolic surgeons is essential to ensure a holistic and 

personalized treatment strategy. 

 

Disclosure  

Author’s Contribution  

Conceptualization: AB, WK;  

Methodology: AB, WK;  

Software: n/a;  

Check: WD, KSz, DW, RT, MMa;  

Formal analysis: AB, WK;  

Investigation: AB, WK, SD, MM;  

Resources: AB;  

Data curation: AB, WK, SD, MM, AK, WD, KSz;  

Writing - rough preparation: AB, SD, WK; 

Writing - review and editing: AB, SD, WK, MM, AK;  

Visualization, RT, MMa; 

Supervision: DW; 

Project administration: AB;  

Receiving funding: n/a.  

 

All authors have read and agreed with the published version of the manuscript. 

 

Funding Statement 

The authors did not receive special funding. 

 

Institutional Review Board Statement 

Not applicable. 

 

Informed Consent Statement 

Not applicable.  



11 

 

 

Data Availability Statement 

Not applicable. 

 

Conflict of Interest Statement 

The authors declare no conflict of interest. 

 

References 

1. Parisi, R., et al., National, regional, and worldwide epidemiology of psoriasis: 

systematic analysis and modelling study. Bmj, 2020. 369: p. m1590. 

2. Michalek, I., B. Loring, and S. John, WHO Global report on psoriasis. 2016. 

3. Cao, F., et al., Global burden and cross-country inequalities in autoimmune diseases 

from 1990 to 2019. Autoimmun Rev, 2023. 22(6): p. 103326. 

4. Hao, C., et al., Global incidence trends of autoimmune diseases from 1990 to 2021 and 

projections to 2050: A systemic analysis of the global burden of disease study 2021.  

Autoimmun Rev, 2024: p. 103621. 

5. Luo, H., Global burden and cross-country inequalities in six major immune-mediated 

inflammatory diseases from 1990 to 2021: A systemic analysis of the Global Burden of 

Disease Study 2021. Autoimmun Rev, 2024. 23(10): p. 103639. 

6. Deng, Y., C. Chang, and Q. Lu, The Inflammatory Response in Psoriasis: a 

Comprehensive Review. Clin Rev Allergy Immunol, 2016. 50(3): p. 377-89. 

7. Georgescu, S.R., et al., Advances in Understanding the Immunological Pathways in 

Psoriasis. Int J Mol Sci, 2019. 20(3). 

8. Saumya, C., et al., The Association of Metabolic Syndrome and Psoriasis: A Systematic 

Review and Meta-Analysis of Observational Study. Endocrine, Metabolic & Immune 

Disorders - Drug Targets, 2020. 20(5): p. 703-717. 

9. 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. Circulation, 2002. 106(25): p. 3143-421. 

10. Alberti, K.G., P. Zimmet, and J. Shaw, Metabolic syndrome--a new world-wide 

definition. A Consensus Statement from the International Diabetes Federation. Diabet 

Med, 2006. 23(5): p. 469-80. 

11. Grundy, S.M., et al., Diagnosis and Management of the Metabolic Syndrome. 

Circulation, 2005. 112(17): p. 2735-2752. 

12. Montecucco, F., F. Mach, and A. Pende, Inflammation is a key pathophysiological 

feature of metabolic syndrome. Mediators Inflamm, 2013. 2013: p. 135984. 

13. Hao, Y., et al., Metabolic Syndrome and Psoriasis: Mechanisms and Future Directions. 

Front Immunol, 2021. 12: p. 711060. 

14. McEvoy, J.W., et al., 2024 ESC Guidelines for the management of elevated blood 

pressure and hypertension: Developed by the task force on the management of elevated 

blood pressure and hypertension of the European Society of Cardiology (ESC) and 

endorsed by the European Society of Endocrinology (ESE) and the European Stroke 

Organisation (ESO). European Heart Journal, 2024. 45(38): p. 3912-4018. 



12 

 

 

15. Visseren, F.L.J., et al., 2021 ESC Guidelines on cardiovascular disease prevention in 

clinical practice. Eur Heart J, 2021. 42(34): p. 3227-3337. 

16. Armstrong, A.W., C.T. Harskamp, and E.J. Armstrong, The association between 

psoriasis and hypertension: a systematic review and meta-analysis of observational 

studies. J Hypertens, 2013. 31(3): p. 433-42; discussion 442-3. 

17. Abel, E.A., et al., Drugs in exacerbation of psoriasis. J Am Acad Dermatol, 1986. 15(5 

Pt 1): p. 1007-22. 

18. Gold, M.H., A.K. Holy, and H.H. Roenigk, Beta-blocking drugs and psoriasis: A review 

of cutaneous side effects and retrospective analysis of their effects on psoriasis.  Journal 

of the American Academy of Dermatology, 1988. 19(5, Part 1): p. 837-841. 

19. Song, G., et al., Antihypertensive drug use and psoriasis: A systematic review, meta- 

and network meta-analysis. Br J Clin Pharmacol, 2022. 88(3): p. 933-941. 

20. Brauchli, Y.B., et al., Association between beta-blockers, other antihypertensive drugs 

and psoriasis: population-based case-control study. Br J Dermatol, 2008. 158(6): p. 

1299-307. 

21. Wu, S., et al., Hypertension, antihypertensive medication use, and risk of psoriasis. 

JAMA Dermatol, 2014. 150(9): p. 957-63. 

22. Elmets, C.A., et al., Joint AAD-NPF guidelines of care for the management and 

treatment of psoriasis with awareness and attention to comorbidities. Journal of the 

American Academy of Dermatology, 2019. 80(4): p. 1073-1113. 

23. Daudén, E., et al., Clinical practice guideline for an integrated approach to comorbidity 

in patients with psoriasis. J Eur Acad Dermatol Venereol, 2013. 27(11): p. 1387-404. 

24. Knowler, W.C., et al., Reduction in the incidence of type 2 diabetes with lifestyle 

intervention or metformin. N Engl J Med, 2002. 346(6): p. 393-403. 

25. Singh, S. and A. Bhansali, Randomized placebo control study of insulin sensitizers 

(Metformin and Pioglitazone) in psoriasis patients with metabolic syndrome (Topical 

Treatment Cohort). BMC Dermatol, 2016. 16(1): p. 12. 

26. Lin, X., et al., Peroxisome proliferator-activator receptor γ and psoriasis, molecular 

and cellular biochemistry. Mol Cell Biochem, 2022. 477(7): p. 1905-1920. 

27. Chang, G., et al., Efficacy and safety of pioglitazone for treatment of plaque psoriasis: 

a systematic review and meta-analysis of randomized controlled trials. J Dermatolog 

Treat, 2020. 31(7): p. 680-686. 

28. Chen, P., et al., The efficacy and safety of pioglitazone in psoriasis vulgaris: A meta-

analysis of randomized controlled trials. Medicine (Baltimore), 2020. 99(32): p. e21549. 

29. Hogan, A.E., et al., Glucagon-like peptide-1 (GLP-1) and the regulation of human 

invariant natural killer T cells: lessons from obesity, diabetes and psoriasis.  

Diabetologia, 2011. 54(11): p. 2745-54. 

30. Haran, K., et al., Impact of GLP-1 Receptor Agonists on Psoriasis and Cardiovascular 

Comorbidities: A Narrative Review. Psoriasis (Auckl), 2024. 14: p. 143-152. 

31. Sun, X., et al., Effect of Different Types of Hypoglycemic Medications on Psoriasis: An 

Analysis of Current Evidence. Dermatology, 2023. 239(2): p. 299-313. 

 



13 

 

 

32. Grundy, S.M., et al., 2018 

AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA Guideline 

on the Management of Blood Cholesterol: A Report of the American College of 

Cardiology/American Heart Association Task Force on Clinical Practice Guidelines.  

Circulation, 2019. 139(25): p. e1082-e1143. 

33. Taylor, F., et al., Statins for the primary prevention of cardiovascular disease. Cochrane 

Database Syst Rev, 2013. 2013(1): p. Cd004816. 

34. Trong, H.N., et al., Efficacy of Adding Oral Simvastatin to Topical Therapy for 

Treatment of Psoriasis: The Vietnamese Experience. Open Access Maced J Med Sci, 

2019. 7(2): p. 237-242. 

35. Vasiuk Iu, A., et al., [Possibilities of atorvastatin in complex management of extensive 

psoriasis in patients with arterial hypertension]. Kardiologiia, 2010. 50(3): p. 37-46. 

36. Garshick, M.S., et al., Statin therapy upregulates arachidonic acid status via enhanced 

endogenous synthesis in patients with plaque psoriasis. Prostaglandins Leukot Essent 

Fatty Acids, 2022. 180: p. 102428. 

37. Garshick, M.S., et al., A Randomized Open-Label Clinical Trial of Lipid-Lowering 

Therapy in Psoriasis to Reduce Vascular Endothelial Inflammation. J Invest Dermatol, 

2022. 142(6): p. 1749-1752.e4. 

38. Socha, M., et al., The effect of statins on psoriasis severity: a meta-analysis of 

randomized clinical trials. Arch Med Sci, 2020. 16(1): p. 1-7. 

39. Aleid, A.M., et al., The Impact of Statins on Disease Severity and Quality of Life in 

Patients with Psoriasis: A Systematic Review and Meta-Analysis. Healthcare (Basel), 

2024. 12(15). 

40. Colsman, A. and M. Sticherling, Simvastatin in psoriasis: ambiguous effects. Acta Derm 

Venereol, 2010. 90(4): p. 411. 

41. Cozzani, E., M. Scaparro, and A. Parodi, A case of psoriasis worsened by atorvastatin. 

J Dermatol Case Rep, 2009. 3(4): p. 60-1. 

42. Jacobi, T.C. and A. Highet, A clinical dilemma while treating hypercholesterolaemia in 

psoriasis. Br J Dermatol, 2003. 149(6): p. 1305-6. 

43. Gonzalez-Cantero, A., et al., Statins and psoriasis: Position statement by the Psoriasis 

Task Force of the European Academy of Dermatology and Venerology. Journal of the 

European Academy of Dermatology and Venereology, 2023. 37(9): p. 1697-1705. 

44. Imamura, T., et al., [Clofibrate treatment of psoriasis with hypertriglycemia--clinical, 

histological and laboratory analysis]. Nihon Hifuka Gakkai Zasshi, 1991. 101(6): p. 

623-8. 

45. Vahlquist, C., et al., Effects of gemfibrozil (Lopid) on hyperlipidemia in acitretin-treated 

patients. Results of a double-blind cross-over study. Acta Derm Venereol, 1995. 75(5): 

p. 377-80. 

46. Fisher, D.A., P.M. Elias, and P.L. LeBoit, Exacerbation of psoriasis by the 

hypolipidemic agent, gemfibrozil. Arch Dermatol, 1988. 124(6): p. 854-5. 

 

 



14 

 

 

47. Park, A. and T.H. Heo, IL-17A-targeting fenofibrate attenuates inflammation in 

psoriasis by inducing autophagy. Life Sci, 2023. 326: p. 121755. 

48. Kamata, M. and Y. Tada, Efficacy and Safety of Biologics for Psoriasis and Psoriatic 

Arthritis and Their Impact on Comorbidities: A Literature Review. Int J Mol Sci, 2020. 

21(5). 

49. Vahlquist, A., Long-term safety of retinoid therapy. J Am Acad Dermatol, 1992. 27(6 Pt 

2): p. S29-33. 

50. Laburte, C., et al., Efficacy and safety of oral cyclosporin A (CyA; Sandimmun) for long-

term treatment of chronic severe plaque psoriasis. Br J Dermatol, 1994. 130(3): p. 366-

75. 

51. Zachariae, H. and T. Steen Olsen, Efficacy of cyclosporin A (CyA) in psoriasis: an 

overview of dose/response, indications, contraindications and side-effects. Clin Nephrol, 

1995. 43(3): p. 154-8. 

52. Novartis Pharmaceuticals Canada Inc, 2003. Neoral (Cyclosporine). Product 

monograph. 

53. KRUPP, P. and C. MONKA, Side‐effect profile of cyclosporin A in patients treated for 

psoriasis. British Journal of Dermatology, 1990. 122(s36): p. 47-56. 

54. Al-Yafeai, Z., et al., Novel anti-psoriasis agent-associated cardiotoxicity, analysis of the 

FDA adverse event reporting system (FAERS). Int J Cardiol, 2024. 402: p. 131819. 

55. Kwon, H.J., et al., Case reports of heart failure after therapy with a tumor necrosis 

factor antagonist. Ann Intern Med, 2003. 138(10): p. 807-11. 

56. Zhou, Y., et al., Anti-tumor Necrosis Factor-Alpha Therapy and Hypoglycemia: A Real-

World Pharmacovigilance Analysis. Drug Safety, 2022. 45(9): p. 951-959. 

57. Warren, R.B., et al., Bimekizumab versus Adalimumab in Plaque Psoriasis. New 

England Journal of Medicine, 2021. 385(2): p. 130-141. 

58. Vata, D., et al., Update on Obesity in Psoriasis Patients. Life (Basel), 2023. 13(10). 

59. Gisondi, P., et al., Weight loss improves the response of obese patients with moderate-

to-severe chronic plaque psoriasis to low-dose cyclosporine therapy: a randomized, 

controlled, investigator-blinded clinical trial. Am J Clin Nutr, 2008. 88(5): p. 1242-7. 

60. Al-Mutairi, N. and T. Nour, The effect of weight reduction on treatment outcomes in 

obese patients with psoriasis on biologic therapy: a randomized controlled prospective 

trial. Expert Opin Biol Ther, 2014. 14(6): p. 749-56. 

61. Enos, C.W., et al., Comorbid obesity and history of diabetes are independently 

associated with poorer treatment response to biologics at 6 months: A prospective 

analysis in Corrona Psoriasis Registry. J Am Acad Dermatol, 2022. 86(1): p. 68-76. 

62. Pinter, A., et al., Characterization of responder groups to secukinumab treatment in 

moderate to severe plaque psoriasis. J Dermatolog Treat, 2020. 31(8): p. 769-775. 

63. Talamonti, M., et al., Psoriasis Area and Severity Index response in moderate-severe 

psoriatic patients switched to adalimumab: results from the OPPSA study. J Eur Acad 

Dermatol Venereol, 2018. 32(10): p. 1737-1744. 

64. Jacobi, A., S.J. Rustenbach, and M. Augustin, Comorbidity as a predictor for drug 

survival of biologic therapy in patients with psoriasis. Int J Dermatol, 2016. 55(3): p. 

296-302. 



15 

 

 

65. Feldman, S.R., et al., Real-world treatment patterns and healthcare costs of biologics 

and apremilast among patients with moderate-to-severe plaque psoriasis by metabolic 

condition status. J Dermatolog Treat, 2021. 32(2): p. 203-211. 

66. Shalom, G., et al., Factors associated with drug survival of methotrexate and acitretin 

in patients with psoriasis. Acta Derm Venereol, 2015. 95(8): p. 973-7. 

67. Eisenberg, D., et al., 2022 American Society for Metabolic and Bariatric Surgery 

(ASMBS) and International Federation for the Surgery of Obesity and Metabolic 

Disorders (IFSO): Indications for Metabolic and Bariatric Surgery. Surgery for Obesity 

and Related Diseases, 2022. 18(12): p. 1345-1356. 

68. Hossler, E.W., et al., The effect of weight loss surgery on the severity of psoriasis. Br J 

Dermatol, 2013. 168(3): p. 660-1. 

69. Farias, M.M., et al., Psoriasis following bariatric surgery: clinical evolution and impact 

on quality of life on 10 patients. Obes Surg, 2012. 22(6): p. 877-80. 

70. Hosseininasab, A., et al., The long-term impact of bariatric surgery on psoriasis 

symptoms and severity: a prospective observational study. Surg Obes Relat Dis, 2024. 

20(12): p. 1208-1213. 

71. Higa-Sansone, G., et al., Psoriasis remission after laparoscopic Roux-en-Y gastric 

bypass for morbid obesity. Obes Surg, 2004. 14(8): p. 1132-4. 

72. de Menezes Ettinger, J.E., et al., Remission of psoriasis after open gastric bypass. Obes 

Surg, 2006. 16(1): p. 94-7. 

73. Babino, G., et al., Morbid obesity and psoriasis: Disease remission after laparoscopic 

sleeve gastrectomy. Obesity Research & Clinical Practice, 2017. 11(3): p. 370-372. 

74. Laskowski, M., et al., Impact of Bariatric Surgery on Moderate to Severe Psoriasis: A 

Retrospective Nationwide Registry Study. Acta Derm Venereol, 2021. 101(6): p. 

adv00487. 

75. Pérez‐Pérez, L., et al., Severe psoriasis, morbid obesity and bariatric surgery. Clinical 

and Experimental Dermatology, 2009. 34(7): p. e421-e422. 

76. Adebajo, A. and T. Aldeen, Obesity and Psoriasis: Can Bariatric Surgery Trigger 

Psoriasis? Open Journal of Immunology, 2015. 

77. Halawi, A., F. Abiad, and O. Abbas, Bariatric Surgery and Its Effects on the Skin and 

Skin Diseases. Obesity Surgery, 2013. 23(3): p. 408-413. 

78. Ugale, S., et al., Laparoscopic bariatric surgery-current trends and controversies. 

Annals of Laparoscopic and Endoscopic Surgery, 2017. 2. 

 


