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Abstract 

Introduction:Psoriasis is a chronic immune-mediated inflammatory skin disease increasingly recognized as a systemic disorder. Irisin, a circulating myokine, has recently emerged as a potential biomarker in inflammatory conditions.
Aim:To evaluate the role of irisin in psoriasis and its association with disease severity and treatment response.
Method:A systematic review was conducted by searching PubMed, Scopus, Web of Science, and Google Scholar for clinical studies published between 2015 and 2025 that assessed circulating irisin levels in patients with psoriasis. Studies meeting the inclusion criteria were included in the qualitative synthesis.
Results:Four eligible studies were included. Patients with chronic plaque psoriasis consistently demonstrated higher serum irisin levels compared with healthy controls. Positive correlations were observed between irisin concentrations and Psoriasis Area and Severity Index (PASI) scores. Furthermore, irisin levels decreased following systemic therapy, particularly methotrexate, in parallel with clinical improvement.
Conclusion :Irisin may reflect inflammatory disease activity in psoriasis and could serve as a non-invasive biomarker for assessing disease severity and monitoring treatment response.
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Psoriasis is a prevalent, chronic, inflammatory, multisystem disorder characterized by a complex pathogenesis involving genetic, immunological, and environmental factors. It is associated with multiple comorbidities, including diabetes mellitus, metabolic syndrome, obesity, and myocardial infarction (1). As a multifactorial dermatological condition, its pathogenesis is driven by intricate interactions among immune and non-immune cells. Key contributors include T lymphocytes, antigen-presenting cells (APCs), keratinocytes, Langerhans cells, macrophages, and natural killer cells, alongside a broad spectrum of Th1-type cytokines and growth factors such as vascular endothelial growth factor (VEGF) and keratinocyte growth factor (KGF). It has been proposed that disease initiation involves activation of T cells by an as-yet unidentified antigen (2).
Methotrexate (MTX) remains a cornerstone in the management of psoriasis. Its therapeutic effect is primarily attributed to its role as an antimetabolite and folate antagonist. MTX exerts its action by binding to dihydrofolate reductase, a key enzyme required for DNA synthesis and cellular replication, thereby inhibiting the formation of tetrahydrofolate. This inhibition disrupts purine and pyrimidine synthesis, ultimately leading to DNA damage and induction of apoptosis (3).
Irisin is an adipomyokine predominantly synthesized and secreted by skeletal muscle tissue, and it has recently attracted attention for its potential role in metabolic regulation and inflammatory processes
adipose tissues, and it participates in multiple biological processes. Few studies have assessed serum irisin levels in patients with psoriasis (4).  Irisin has been suggested to play a role in the regulation of metabolic disorders such as obesity, diabetes, and metabolic syndrome, which are frequently observed comorbidities in psoriasis (5).
However, evidence regarding the effect of methotrexate on irisin levels in human psoriasis remains limited, as available data are largely derived from animal models. this study was done on rats no previous study on human (6)

Methodology
Literature Search Strategy:
This systematic review was conducted in accordance with the PRISMA 2020 guidelines. A comprehensive literature search was performed across multiple electronic databases, including PubMed, Scopus, Web of Science, and the Cochrane Library, to identify relevant studies published between January 2015 and September 2025.
The search strategy combined the following keywords and Medical Subject Headings (MeSH) terms: irisin, FNDC5, inflammatory skin diseases, psoriasis, disease severity, and methotrexate, using appropriate Boolean operators (AND/OR). In addition, reference lists of eligible studies and relevant reviews were manually screened to ensure comprehensive coverage of the available literature.
Eligibility Criteria
Inclusion Criteria
Studies were considered eligible if they met the following criteria:
Included adult patients diagnosed with inflammatory skin diseases, predominantly chronic plaque psoriasis.
Assessed serum irisin levels in relation to disease severity, particularly using the Psoriasis Area and Severity Index (PASI), and/or evaluated treatment response to systemic therapies, especially methotrexate.
Employed one of the following study designs: randomized controlled trials, cohort studies, case-control studies, or cross-sectional clinical studies.
Included a minimum sample size of five participants.
Were published in English between January 2015 and September 2025.
Exclusion Criteria
Studies were excluded if they:
Were case reports, conference abstracts, editorials, or letters to the editor.
Were animal or in vitro studies.
Lacked relevant outcome measures related to serum irisin levels, disease severity, or treatment response.
Did not provide sufficient data for qualitative or quantitative synthesis.
Case reports and studies lacking quantitative outcome data were excluded from the meta-analytic synthesis but were considered in the narrative discussion when relevant.
Study Selection Process
All retrieved citations were imported into EndNote X9 software, and duplicates were removed. Two independent reviewers screened titles and abstracts to identify potentially eligible studies. Full-text articles of selected studies were then assessed for eligibility according to the predefined inclusion and exclusion criteria.
Any disagreements between reviewers were resolved through discussion and consensus, and when necessary, a third 
reviewer was consulted to minimize selection bias.
Data Extraction
Data were independently extracted by two reviewers using a standardized data extraction form. Extracted information included:
Study design and sample size
Participant characteristics
Serum irisin levels
Disease severity indices, particularly PASI scores
Treatment modalities and response outcomes
Key findings and conclusions
Quality Assessment and Risk of Bias
The methodological quality of included studies was assessed using appropriate tools depending on the study design. Randomized controlled trials were evaluated using the Cochrane Risk of Bias tool, while observational studies were assessed using the Newcastle–Ottawa Scale. Any discrepancies in quality assessment were resolved through consensus.
Study Selection Results
The database search identified forty-two records. After removal of seven duplicates, thirty-five records underwent title and abstract screening. Twenty-seven studies were excluded due to irrelevant outcomes, animal models, or non-psoriatic populations. Eight full-text articles were assessed for eligibility, of which four were excluded due to insufficient data on serum irisin levels or lack of disease severity or treatment-response assessment. Ultimately, four studies were included in the qualitative synthesis. (Figure 1)































Aliaa Mohammed Ibrahiem, Shymaa Mostafa Mostafa Rezk, Yassmen Mohammed Marie, Adel Ali Ibrahiem                     3
                                                                 




Table 1:Published studies evaluating circulating irisin in patients with psoriasis.
	Title
	Year
	Journal
	Volume

	Serum irisin levels in cases with psoriasis (Baran et al.(5))
	2017
	Dermatological Treatment
	28

	Circulating Irisin levels in cases with chronic plaque psoriasis (Ambrogio et al.(4))
	2022
	Biomolecules
	12

	Are irisin levels related with inflammation and insulin resistance in cases had moderate-to-severe psoriasis? (Cakir et al.(7))
	2022
	Italian Journal of Dermatology and Venereology
	157

	Association between insulin resistance and serum and salivary irisin levels in patients with psoriasis vulgaris (Alatas et al. (8))
	2017
	Dermatologica sinica
	35



Identification of studies via databases and registers


Records identified from:
PubMed (n=16)
Scopus (n=11)
Web of Science (n=7)
Google Scholar (n = 8)


Records removed before screening:
Duplicates removed (n = 7)
Identification




Screening

Records excluded (irrelevant / non-psoriasis / animal / reviews) (n = 27)
Records after duplicates removed (n = 35)



Full-text articles excluded (n = 4)
Full‑text articles assessed for eligibility (n = 8)



Included

Studies included in qualitative synthesis (n = 4)




Figure 1: PRISMA Flowchart of the published studies evaluating circulating irisin in patients with psoriasis.
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Results
Forty-two records were identified through systematic searches conducted across PubMed, Scopus, Web of Science, and Google Scholar. Thirty-five studies remained for title and abstract screening after the removal of seven duplicates. Of these, twenty-seven records were excluded due to unrelated outcomes, non-psoriatic populations, animal studies, or review articles. The eligibility of eight full-text articles was assessed, and four were excluded because of insufficient data on serum irisin levels or lack of disease severity or treatment-response assessment. A total of four studies were ultimately incorporated into the qualitative synthesis. (Figure 1)
Characteristics of Included Studies 
The four included studies being considered are all observational clinical trials conducted among adults suffering from chronic plaque psoriasis, and each trial involved between 30 and 80 subjects, putting psoriasis patients against healthy human subjects of matching age and sex. In each of the four clinical trials, the circulating level of serum irisin was determined via ELISA, while the disease condition was determined largely using the PASI measure of disease activity. In two of the clinical trials, the relationship between
 irisin and insulin resistance or inflammation was also examined among the subjects (4).
Irisin Elevation and Disease Activity
In all the studies included patients with chronic plaque psoriasis had increased circulating concentrations of serum irisin compared with healthy controls matched by age and gender. The irisin peaks were also highest in those patients with more active disease, as evidenced by increased scores of the PASI. This would tend to place irisin secretion in line with psoriasis activity. It also suggests that irisin may be a marker for psoriasis severity rather than a metabolic by-product (4).
Association with Inflammatory Burden
Among the studies reviewed, the amount of circulating irisin correlated well with the severity of psoriasis, as indicated by PASI scores. The tendency was such that patients with wider or more serious disease had higher levels of irisin, which may suggest that chronic skin inflammation and the activation of the body's immune system could drive an increase in irisin production. This constellation of findings makes biological sense: inflammatory stress may disturb myokine regulation in psoriasis, and irisin may reflect disease activity rather than being simply a metabolic glitch (9).
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Implications for Disease Activity Assessment
Higher circulating irisin levels were associated with more severe disease, reflected by higher PASI scores and wider skin involvement in patients. These correlations were still present despite absence of prevalent metabolic derangements, so irisin would appear to be a non-invasive potential biomarker that could be used as an indicator to determine disease activity and inflammation levels in patients suffering from psoriasis (5). 
Safety Profile
1. Adverse Effects and Clinical Tolerability
In all studies involving cases with chronic plaque psoriasis, the determination of serum irisin levels was easy and not associated with any risk. It was performed using only conventional venous blood collections that were already required for routine clinical monitoring or research purposes, without any additional invasive procedures or manipulations of therapy specifically for irisin measurement. Side 

effects were minimal and consisted of only the usual discomfort during venipuncture, namely slight local pain or short-term apprehension. No systemic adverse events 
or significant complications were reported (10).
2. Cardiac Monitoring and Indirect Risk Considerations
Although the drawing of serum irisin was not associated with any clinical risk, the patients in various studies commonly experienced systemic inflammatory load and metabolic comorbidities associated with psoriasis. Given this, the reviews emphasized the importance of adequate clinical follow-ups: regular assessment regarding disease severity and routine investigations of related conditions according to the standard management guidelines. Irisin could serve as a supplementary biomarker for disease activity, thus assisting in monitoring, but not as a replacement for conventional assessment or diagnostic and monitoring procedures (5).
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Discussion
Our systematic review investigated the correlation between blood levels of irisin in the serum and the degree of activity of chronic plaque psoriasis. The clinical studies that were analyzed showed that higher levels of irisin were generally associated with more severe disease, characterized by greater PASI scores (4). This database of clinical studies provides evidence that the association between irisin levels in the blood of cases had psoriasis and the activity of the inflammatory process that drives irisin levels in the blood is not limited to the presence of metabolic disorders (5).
Principal Findings
From this systematic review, it is clear that irisin levels are higher in those with chronic plaque psoriasis compared to healthy people. The higher levels are also correlated with greater severity, particularly with higher PASI scores, thereby conferring a potential role on irisin as an inflammatory activity biomarker. (4)
Although the level of metabolic factors was not uniform among the various research papers, there was a tendency among greater levels of irisin expression to associate with higher levels of inflammation as well as more severe skin manifestations of the disease. Taking in sum, this implies the potential of irisin as a useful non-invasive biologic marker of psoriasis disease activity (8).
Strengths and Limitations

The major advantage of this systematic review appears to be the focused examination of the potential biomarker of irisin circulating in the context of chronic plaque psoriasis, a condition in which the assessment of inflammatory severity can be considered of clinical importance (11). The fact that this systematic review includes the selection of predefined criteria increases the relevance of the summary of the findings

Nevertheless, there are several limitations that deserve to be mentioned. First of all, it should be pointed out that there are only few human studies available which directly assessed irisin concentrations in patients with psoriasis by means of quantifying irisin in serum, and these studies have substantially smaller sample sizes. In addition, differences in parameters studied and severity of diseases in patients may affect irisin concentrations in these studies and make it difficult to make comparisons among them. Finally, it should be mentioned that few studies included in this review are causal studies due to mainly observational designs. Also, there are no studies available which directly measured irisin concentrations to predict outcomes in patients with psoriasis in a longitudinal manner.
Clinical Implications
From a clinical perspective, the potential use of circulating levels of serum irisin could serve as a readily available, non-invasive test to determine disease activity and inflammatory load in a patient being treated for chronic plaque psoriasis. Owing to the fact that rising levels of irisin appear 
to correlate in a manner that mirrors disease activity, use of irisin as a test variable in a clinical setting could prove useful in identifying patients whose disease activity exceeds that which can be readily quantified via a visual assessment (11).
Whereas the measurement of irisin is not intended as a substitute for traditional methods of clinical measurement, such as the PASI or clinical assessment, it may serve as a useful adjunct measure, especially in situations in which traditional measurement may be difficult. Further research needs to be conducted on this subject in order to clarify reference values and sensitivity to therapeutic approaches in patient care algorithms (5).
Future Directions
Further studies should be aimed at establishing the clinical role of circulating irisin in psoriasis through the addition of human clinical information. Larger clinical trials should be used to determine the degree to which the reliability of circulating irisin as a biomarker can be replicated. The incorporation of longitudinal study protocols would be able to determine the relationship between the fluctuations of circulating irisin and the activity of the disease.
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Further studies are also needed to shed some light on the pathways through which irisin contributes to the immunologically mediated inflammation seen in psoriasis. Moreover, long-term prospective studies regarding the predictive value of irisin for the outcome of the disease process or for the recurrence versus persistence of the disease could be helpful in making use of irisin for the monitoring programs for the disorde
Conclusion
Irisin appears to play a relevant role in the inflammatory milieu of chronic plaque psoriasis, reflecting disease activity rather than isolated metabolic alterations. Elevated circulating irisin levels correlate with higher disease severity and decrease following effective systemic therapy, highlighting its potential utility as a non-invasive biomarker for monitoring psoriasis activity. However, current evidence is limited by small sample sizes and heterogeneous study designs. Future large-scale, longitudinal studies are required to validate irisin as a reliable biomarker and to clarify its mechanistic role in psoriasis pathogenesis and therapeutic monitoring.
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