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Evaluating the efficacy of GLP-1 receptor agonists on plaque psoriasis in adult patients
Abstract:
Background: Psoriasis is a common immune-mediated inflammatory skin condition affecting 2-3% of the world's population. It is characterized by erythematous, silver scaly plaques, and its pathogenesis involves genetic predisposition, environmental triggers, skin barrier disruption, and immune dysregulation, notably the IL-23/Th-17 pathway. Management ranges from topical treatments for mild disease to systemic therapies, including biologics, for moderate to severe cases. Psoriasis is associated with metabolic comorbidities such as obesity and insulin resistance, in which proinflammatory cytokines from adipose tissue can exacerbate psoriatic inflammation. Glucagon-like peptide-1 (GLP-1) receptor agonists, developed for type 2 diabetes mellitus, have shown anti-inflammatory properties and potential benefits in treating psoriasis. 
Objective: To review and evaluate the available scientific data regarding the benefit or efficacy of GLP-1 receptor agonists in adult patients with plaque psoriasis.
Design: Systematic review.
Methods: A search was conducted on National Library of Medicine PubMed, Embase, Ovid MEDLINE, Cochrane Library, and Scopus using the terms “(GLP-1 agonist OR GLP-1 receptor agonist OR glucagon-like peptide-1 agonist OR GLP-1 RAs) AND (psoriasis). Various exclusion and inclusion criteria were applied; 1 randomized clinical trial and 2 case reports were selected to be analyzed, evaluated, and summarized for the purpose of this review.
Results: Study #1: Semaglutide treatment resulted in a statistically significant decrease in psoriasis severity (52.4%, p = 0.01), with a greater proportion of patients achieving Psoriasis Area Severity Index (PASI) 90 (46% vs. 7%) and 100 (8% vs. 0%) compared to controls. Quality of life also significantly improved in the treatment group, with median DLQI scores decreasing from 14 to 4 (p = 0.0002). In contrast, the control group did not show a statistically significant improvement in quality of life (p = 0.7). Level of evidence: 2c. Study #2: A patient treated with semaglutide experienced significant improvements over 10 months. PASI score improved from 12.0 at baseline to 0.2 (98.3% improvement) and Dermatology Life Quality Index (DLQI) score improved from 20 to 1 (95.0% improvement). Additionally, BMI decreased from 30.4 to 22.6 (25.7% improvement) and waist circumference decreased from 98 cm to 72 cm (26.5% improvement). Level of evidence: 4. Study #3: A patient treated with liraglutide for insulin resistance developed new psoriatic lesions. The lesions, which appeared after two weeks of therapy, persisted despite liraglutide discontinuation and topical treatment. Level of evidence: 4.
Conclusion: There are favorable yet mixed data from these studies that support the utility of glucagon-like peptide-1 receptor agonists in adult patients with psoriasis and obesity, type 2 diabetes mellitus, and/or insulin resistance. However, research is limited, and data is not powerful enough to definitively state the efficacy and generalizability at this time. Further research in this field is needed to confirm these findings, compare a glucagon-like peptide-1 receptor agonist directly with a standard first-line treatment, such as a biologic and with standardization of dosages, and elucidate the precise mechanisms of action and optimal patient selection for GLP-1 receptor agonist therapy in psoriasis management.


Introduction: 
Psoriasis is the most common immune-mediated inflammatory skin condition, affecting approximately 2-3% of the world's population.1 It is characterized by well-demarcated erythematous papules, plaques, or patches with silvery-white scales commonly involving the scalp, trunk, and extensor surfaces, such as the elbows and knees. In some cases, it can also involve the joints, which is referred to as psoriatic arthritis. Psoriasis is a multifactorial condition, and the pathogenesis involves the interplay between genetic predisposition, environmental triggers, skin barrier disruption, and immune system dysregulation of cytokines, including interleukin (IL)-17, IL-23, and tumor necrosis factor (TNF)-α, in the IL-23/Th (T helper)-17 pathway.2 Psoriasis can significantly impact patients' quality of life, leading to physical discomfort, such as pain and pruritis, psychological distress, and social stigmatization. 

Management of psoriasis depends on the disease severity, which is typically defined by the body surface area (BSA) percentage involved and the locations of the psoriatic lesions.3 Commonly prescribed medications for patients with mild psoriasis include topical steroids, vitamin D analogs, calcineurin inhibitors, and keratolytics. For patients with moderate to severe psoriasis, systemic treatments such as methotrexate, cyclosporine, and biologics are recommended. Some of the biologic drugs include TNF-α inhibitors, such as adalimumab (Humira), etanercept (Enbrel), infliximab (Remicade), and certolizumab pegol (Cimzia); IL-17 inhibitors, such as secukinumab (Cosentyx), ixekizumab (Taltz), and bimekizumab (Bimzelx); IL-23 inhibitors, such as guselkumab (Tremfya), risankizumab (Skyrizi), and tildrakizumab (Ilumya), and IL-12 and IL-23 inhibitors, such as ustekinumab (Stelara).4 

Psoriasis is associated with several metabolic diseases and comorbidities, including obesity, dyslipidemia, and insulin resistance.5 Adipose tissue, especially visceral fat, is metabolically active and secretes proinflammatory adipokines, such as leptin and resistin, which can exacerbate psoriatic inflammation.4 This link between psoriasis and metabolic syndrome thus highlights the importance of addressing both skin and systemic inflammation in patients with psoriasis.

Glucagon-like peptide-1 (GLP-1) receptor agonists were initially developed to treat type 2 diabetes mellitus (T2DM). Examples of GLP-1 receptor agonist drugs include liraglutide (Victoza, Saxenda), dulaglutide (Trulicity), and semaglutide (Ozempic, Rybelsus, Wegovy). GLP-1 is an incretin hormone that increases the glucose-dependent insulin secretion by pancreatic beta cells, decreases glucagon secretion, delays gastric emptying, and promotes satiety. Consequently, GLP-1 receptor agonists can help lead to better glycemic control and weight loss.6 Due to their efficacy in both glycemic control and weight reduction, GLP-1 receptor agonists have become the standard of care for the pharmacotherapeutic management of patients with comorbid T2DM and obesity or those at high risk for atherosclerotic cardiovascular disease (ASCVD). However, metformin remains the preferred first-line pharmacotherapy for T2DM. 

Common adverse effects of GLP-1 receptor agonists include gastrointestinal symptoms, such as nausea, vomiting and diarrhea, headache, fatigue, and injection-site reactions.7 Contraindications include hypersensitivity, pregnancy, personal or family history of certain types of thyroid cancer (thyroid C-cell tumors such as medullary thyroid carcinoma) or multiple endocrine neoplasia syndrome type 2 (MEN 2).7 Although it is unknown if there is a causal relationship, acute pancreatitis has also been reported. Therefore, patients with a history of pancreatitis or pancreatic cancer or those who develop pancreatitis should be prescribed alternative therapy.6 

The therapeutic potential of GLP-1 receptor agonists is not limited to diabetes and obesity. Emerging evidence suggests that GLP‑1 receptor agonists also possess anti-inflammatory effects that may benefit chronic conditions such as psoriasis. 8-13 Studies have recently shown that GLP-1 receptor agonists significantly improve the severity of psoriasis and the quality of life of patients with psoriasis. For example, Xu et al. found that liraglutide decreased the Psoriasis Area and Severity Index (PASI) and Dermatology Life Quality Index (DLQI) in patients with T2DM and psoriasis.14 Similarly, Yang et al. demonstrated that liraglutide (Victoza) suppresses keratinocyte inflammatory signals by activating AMP-activated protein kinase (AMPK) and inhibits macrophage migration, which further supports the theory of their anti-inflammatory effects.15 Furthermore, Buysschaert et al. found that there was an improvement in psoriasis severity, measured by PASI reduction, after 4-5 months of GLP-1 receptor agonist (exenatide or liraglutide) therapy in patients with T2DM. Although the exact mechanisms underlying these effects are unknown, GLP-1 receptor agonists have been shown to modulate immune cell function, decrease the production of proinflammatory cytokines, and improve metabolic parameters that may all contribute to their efficacy in psoriasis.8,15,16

However, some studies have failed to produce positive results. Faurschou et al. conducted a randomized placebo-controlled trial in glucose-tolerant patients with psoriasis and found no significant improvement in PASI or DLQI scores with liraglutide treatment.13 This discrepancy reinforces the importance of patient selection and the potential impact of metabolic status on treatment response. Therefore, more research is needed to investigate the specific mechanisms responsible in inhibiting inflammatory pathways and determine which patients may benefit most from GLP-1 receptor agonist therapy. 

Methods:
The focus of the search was finding data on GLP-1 receptor agonists and their efficacy on the treatment of psoriasis. A comprehensive search was conducted through the National Library of Medicine using PubMed, Embase, Ovid MEDLINE, Cochrane Library, and Scopus on various occasions from October 2024 to January 2025. The search terms used were “(GLP-1 agonist OR GLP-1 receptor agonist OR glucagon-like peptide-1 agonist OR GLP-1 RAs) AND (psoriasis),” yielding 48 articles.

The following search limits were then applied and constitute the inclusion criteria: English language, human studies, and publication dates from 2020 to 2025. These limits narrowed the yield to 19 articles. Articles were then excluded based on the following criteria: evaluating GLP-1 receptor agonists in conditions other than psoriasis and studies not published in peer-reviewed journals. The most recent systematic review and meta-analysis by Ku et al. was published in 2024, which included articles until August 7, 2023.17 Studies excluded from analysis included reviews and studies discussed in the Ku et al. paper.17 A total of 3 articles were identified that fit the search criteria and were utilized for this analysis.

Results: 
Study #1: Effects of Semaglutide Treatment on Psoriatic Lesions in Obese Patients with Type 2 Diabetes Mellitus: An Open-Label, Randomized Clinical Trial18
This study by Petković-Dabić et al. enrolled 120 obese patients with type 2 diabetes mellitus (T2DM) and moderate-to-severe plaque psoriasis.18 Participants were randomized to receive semaglutide 1.0 mg SQ per week or placebo for 12 weeks. The primary endpoint evaluated was the reduction in Psoriasis Area and Severity Index (PASI) score and Dermatology Life Quality Index (DLQI) over 12 weeks. Secondary endpoints evaluated included changes in body mass index (BMI), inflammatory markers, including C-reactive protein (CRP) and serum proinflammatory cytokines IL-1β, IL-6, IL-17 and IL-23 by Enzyme Linked Immunosorbent Assay (ELISA), glycemic control with fasting glucose, fasting insulin, hemoglobin A1C (HgA1C), homocysteine, total cholesterol, triglycerides, high-density (HDL) and low-density (LDL) cholesterol levels. 

Validity Assessment: 
Study Design: 
This study is a single center, randomized, open labeled interventional cohort study that was conducted on 31 patients, consisting of six women and 25 men. Randomization was done in a 1:1 fashion and followed an appropriate parallel-group design. All patients had a clinical diagnosis of moderately severe to severe psoriasis with typical features, determined by clinical examination and PASI scoring (≥ 10), were overweight with BMI > 30 kg/m2, diagnosed with T2DM at least 6 months before inclusion in the study, HgA1c > 7%, and on standard continuous metformin therapy in the maximally tolerated dose. The average age of all patients was 57.92 years with an average age of 58.6 in the treatment group and 57.4 in the control group. This compares well to the demographics of the psoriasis population, as peak ages of onset are between 30 to 39 years of age and 50 to 69 years of age.19 Overall, there was a greater percentage of male participants (80.65%) than females with 80% in the treatment group and 81.25% in the control group. This does not accurately reflect the population, as there is no clear sex predilection in the population affected by psoriasis.19 The treatment group received semaglutide at a dose of 1.0 mg per week, which is not standard of care dosing. Recommended dosing of semaglutide is 0.25 mg subcutaneously per week for 4 weeks, then 0.5 mg per week initially, with possible increase to 1.0 mg per week after 4 weeks of 0.5 mg per week if additional control is needed.  

Study Conduct: 
31 patients were enrolled in the study and divided into two randomized groups: a treatment group who received semaglutide along with standard metformin antidiabetic therapy (n = 15) and a control group who remained on current metformin therapy but did not receive semaglutide (n = 16). All patients were included in the data and accounted for. However, three patients were excluded from the study: two from the semaglutide group due to drug side effects (nausea, vomiting) and one from the control group due to exacerbation of disease. Data was analyzed using intention-to-treat principle, thus ITT was adequate. The study was underpowered due to the small study size. The timeline of 12 weeks was adequate as clinically significant improvement of psoriasis is typically expected within three months of starting treatment.20 During the study, both treatment and control groups were allowed to use the topical keratolytic therapy salicylic acid for treatment of psoriatic lesions as needed. 

The primary outcome was clinically relevant, measuring both PASI as an assessment of clinical severity and DLQI as an assessment for quality of life. However, measuring numerous serum values, including CRP and serum proinflammatory cytokines IL-1β, IL-6, IL-17 and IL-23 by Enzyme Linked Immunosorbent Assay (ELISA), glycemic control with fasting glucose, fasting insulin, HgA1C, homocysteine, total cholesterol, triglycerides, high-density (HDL) and low-density (LDL) cholesterol levels, as a secondary outcome does not measure a meaningful clinical endpoint. Safety outcomes were not adequately measured. 

Study Results: 
In the treatment group, there was a statistically significant decrease (52.4%, p = 0.01) in psoriasis severity, which was assessed by the PASI score. At 12 weeks, there was a statistically significant decrease in median PASI scores from 21 to 10 (p = 0.002), with six patients (46%) achieving PASI 90, indicating achievement greater than and equal to 90% improvement from baseline PASI score, and one patient (8%) achieving PASI 100, indicating achievement greater than and equal to 100% improvement from baseline PASI score. In the control group, there was not a statistically significant decrease in psoriasis severity (22.8%, p = 0.09), with one patient (7%) achieving PASI 90. However, this may have been a result of low power due to the sample size, as there were only 16 total patients in the control group. Nevertheless, the decrease in median PASI scores was statistically significant from 20.6 to 15.9 (p = 0.03). Since authors of the study did not explicitly state whether this was a meaningful improvement, the decrease in median PASI score is difficult to interpret. PASI scores range from a minimum of 0 to a maximum of 72, with a score of 0-5 considered as mild disease, 5-10 considered as moderate disease, and >10 considered as severe.21 Nonetheless, limitations of using PASI as evaluation of psoriasis severity are that scores may not be correlated with the quality of life and psychological stress caused by the disease, with the patient’s measure of quality of life frequently being worse than the clinical severity as rated by a clinician. 

In the treatment group, there was a statistically significant improvement (p = 0.04) in quality of life, which was assessed by the DLQI score. DLQI scores range between 0 and 30 or can also be referred to as a percentage of 30, with a higher score indicating more impairment of quality of life.21 A score of 0-1 is considered no effect, 2-5 is a small effect, 6-10 is a moderate effect, 11-20 is a very large effect, and 21-30 is an extremely large effect.21 There was a statistically significant decrease in median DLQI score from 14 to 4 (p = 0.002), indicating a meaningful improvement as the score improved from a very large impairment in quality of life to a small impairment in quality of life. In the control group, there was not a statistically significant improvement (p = 0.7) in quality of life. However, there was a statistically significant decrease in the median DLQI score from 10.1 to 8.1 (p = 0.007). Nevertheless, this decrease did not change the impairment of quality of life as both values fall within the moderate impairment range. 

In the treatment group, there was a statistically significant decrease in mean BMI value after 12 weeks from 33.04 to 30.7 (p = 0.001). However, the control group also had a statistically significant decrease in mean BMI value from 36.3 to 34.8 (p < 0.001). Despite statistically significant decreases in both treatment and control groups, these were not meaningful since the values remained in the obese range.22 A statistically significant decrease in LDL was observed in the treatment group from 3.6 to 2.8 (p < 0.05) but not in the control group from 3.6 to 3.4 (p > 0.05). The decrease in LDL in the treatment group was meaningful as it improved from the borderline high range to the near optimal range.23 A statistically significant decrease of HgbA1C were observed in both treatment and control groups (7.3 to 6.1, p < 0.05; 7.2 to 6.3, p < 0.001). Both groups improved from the diabetes to the prediabetes range.24

There was not a statistically significant decrease in cholesterol (5.2 to 4.6, p = 0.2; 5.1 to 5.1, p = 0.5), triglycerides (1.8 to 1.5, p = 0.3; 1.6 to 1.7, p = 0.4), HDL (1.1 to 1.07, p = 0.4; 1.2 to 1.2, p = 0.9), glucose (7.0 to 6.3, p = 0.3; 6.4 to 6.1, p = 0.8), insulin (11.4 to 10.8, p = 0.7; 11 to 10.8, p = 0.2), uric acid (361.2 to 358.6, p = 0.9; 382.0 to 399.2, p = 0.4), or homocysteine (9.44 to 10.91, p = 0.15; 10.07 to 12.32, p = 0.08) levels in either treatment or control groups, respectively. There was a statistically significant decrease in CRP and IL-6 levels in the treatment group (3.8 to 1.9, p = 0.01; 3.5 to 2.8, p = 0.05) but not in the control group (9.6 to 7.6, p = 0.5; 5.6 to 2.3, p = 0.1). However, the decrease in CRP level was not meaningful as it remained in the moderate elevation range, and the decrease in IL-6 level is difficult to interpret as the authors did not state whether it was meaningful, and there appears to be limited literature regarding IL-6 levels and ranges. There was not a significant decrease in IL-1β (0.8 to 0.6, p = 0.3; 0.5 to 0.6, p = 0.5) and IL-23 (51.9 to 41.2, p = 0.2; 87.5 to 51.6, p = 0.1) levels in either patient group (treatment or control group, respectively). Nevertheless, these results are all likely obscured due to the study’s low power. 

In the treatment group, 7 out of 15 patients (46.67%) achieved PASI 90 or 100. In the control group, 1 out of 16 patients (6.25%) achieved PASI 90 or 100. Therefore, the absolute risk reduction (ARR) is 40.42% and the number needed to treat (NNT) is 3. In the treatment group, 2 out of 15 patients experienced drug side effects. Therefore, the NNH is 8. 

	
	Semaglutide Group
	Control Group

	PASI Score Reduction
	52.4% (p = 0.01)
	22.8% (p = 0.09)

	Median PASI Score
	21  10 (p = 0.002)
	20.6  15.9 (p = 0.03)

	Median DLQI Score 
	14  4 (p = 0.002)
	10.1  9.1 (p = 0.007)

	BMI
	33.04  30.7 (p = 0.001)
	36.3  34.8 (p < 0.001)

	LDL
	3.6  2.8 (p = 0.03)
	3.6  3.4 (p = 0.2)

	HgbA1C
	7.3  6.1 (p = 0.02)
	7.2  6.3 (p = 0.001)

	CRP
	3.8  1.9 (p = 0.01)
	9.6  7.6 (p = 0.5)

	IL-6
	3.5  2.8 (p = 0.05)
	5.6  2.3 (p = 0.1)

	IL-1β
	0.8  0.6 (p = 0.3)
	0.5  0.6 (p = 0.5)

	IL-23
	51.9  41.2 (p = 0.2)
	5.6  2.3 (p = 0.1)

	Cholesterol
	5.2  4.6 (p = 0.2)
	5.1  5.1 (p = 0.5)

	Triglycerides 
	1.8  1.5 (p = 0.3) 
	1.6  .1.7 (p = 0.4)

	HDL
	1.1  1.07 (p = 0.4)
	1.2  1.2 (p = 0.9)

	Glucose
	7.0  6.3 (p = 0.3) 
	6.4  6.1 (p = 0.8)

	Insulin
	11.4  10.8 (p = 0.7)
	11  10.8 (p = 0.2)

	Uric Acid
	361.2  358.6 (p = 0.9)
	382.9  399.2 (p = 0.4)

	Homocysteine
	9.44  10.91 (p = 0.15)
	10.07  12.32 (p = 0.08)


Table 1: Patients’ scores and serum values in Petković-Dabić et al. study over 12 weeks

Study Conclusions: 
	The authors conclude that the addition of semaglutide to standard metformin therapy may offer a clinically significant improvement in psoriasis severity in patients with psoriasis and comorbid T2DM and obesity. They conclude that there is a statistically significant reduction in PASI scores and improvements in quality of life as measured by DLQI. However, the study did not adequately measure safety outcomes and used the semaglutide dose of 1.0 mg per week, which is at a higher than standard initiation dose. Finally, the authors conclude that larger, randomized, double-blind, placebo-controlled trials with longer duration of follow-up are indicated to confirm these results, explore the long-term efficacy and safety of semaglutide on psoriasis and T2DM, and generalize to a broader population.

Study Limitations: 
The sample size was quite limited, as it only included 31 participants. The study population was also relatively homogenous, consisting of patients with T2DM and obesity, which further reduces the results generalizability to broader psoriasis populations. Furthermore, since the study was an open-label design, both the researchers and the participants were aware of which treatment they were receiving. Therefore, this may have introduced potential for bias, impacting both the treatment and control groups as well as the researchers. Those in the treatment groups may have had heightened expectations of the efficacy of semaglutide while those in the control groups may have had diminished expectations of not receiving the semaglutide treatment. The researchers may have also had the same heightened expectations of semaglutide and diminished expectations for the control group, potentially introducing bias and impacting their clinical assessments of psoriasis severity, particularly the PASI score, which can be a somewhat subjective measure. 

Although all participants were taking metformin for T2DM, the study only stated that they were on the “maximally tolerated dose” and did not specify the exact dosage.18 Participants also were not on a specific diet plan despite following a “diet for diabetes and obesity recommended by nutritionists”.18 Additionally, participants in both groups were allowed to use the topical keratolytic therapy salicylic acid during the study. Therefore, each participant may have been taking a different dose of metformin, consuming widely differing diets, and using varying amounts of topical keratolytic therapy, which add confounding variables that could have impacted the results. 

Although psoriasis can be diagnosed through a clinical diagnosis, collecting a biopsy for histological analysis to obtain a definitive diagnosis would have further strengthened the study and the study results. Furthermore, additional details regarding the demographic characteristics and social epidemiological data of the patients would have been beneficial, especially to generalize the results to the broader population of patients affected by psoriasis. Additionally, the study was conducted with a follow-up period of only 12 weeks. There were three participants excluded from the study during this 12-week period, with two due to drug side effects and one due to exacerbation of disease. Since there was no explicit discussion on safety outcomes, it is unclear if those two excluded patients were counted in that regard. Therefore, there is a chance of selective reporting of adverse side effects. The limited duration of follow-up also likely missed both the potential adverse effects of semaglutide and its long-term effects on psoriasis. 

Finally, the reliance on inflammatory markers, such as CRP and proinflammatory cytokines, as secondary endpoints limits the study's ability to draw meaningful clinical outcomes and conclusions. Additionally, patients taking semaglutide who experienced drug side effects of nausea and vomiting were excluded, and safety was not adequately evaluated, as they were not prospectively identified, carefully tracked, reported or analyzed. The sole mentions in the study regarding safety were in the exclusion criteria and the limitations section. Lastly, the absence of a comparison to a standard first-line treatment for moderate to severe psoriasis, such as a biologic, limits the ability to determine comparative efficacy against established therapies and necessitates cautious interpretation of the study findings.

Study #2: Semaglutide therapy decreases epicardial fat inflammation and improves psoriasis severity in patients affected by abdominal obesity and type-2 diabetes25
This case report by Malavazos et al. follows a 50-year-old Caucasian woman with a history of abdominal obesity and T2DM. She was diagnosed with psoriasis since 2006 and obesity since 2011. Her psoriasis was unsuccessfully treated with ixekizumab 80 mg for two months in January 2019. Due to an allergic reaction, ixekizumab was replaced with secukinumab 75 mg until January 2020. Due to limited drug efficacy, secukinumab was replaced with guselkumab 100 mg until November 2020, when it stopped due to limited drug efficacy. Her obesity was treated unsuccessfully with lifestyle modifications. In February 2020, for the treatment of obesity and in conjunction with lifestyle modifications, she was prescribed semaglutide 0.25 mg per week subcutaneously for 4 weeks, then increased to 0.5 mg per week, then reached the maintenance dose of 1 mg per week after 16 weeks and was subsequently maintained. It is assumed, although not definitively known, that the patient did not use other treatments for psoriasis, such as biologic therapies or topical steroids, during the entire period of semaglutide administration. 

Study Results: 
At baseline, the patient’s PASI score was 12.0. After 4 months of treatment, it improved to 4.0, and after 10 months of treatment, it improved to 0.2. From baseline to 10 months, there was a 98.3% improvement. At baseline, the patient’s DLQI score was 20. After 4 months of treatment, it improved to 5, and after 10 months of treatment, it improved to 1. From baseline to 10 months, there was a 95.0% improvement. At baseline, the patient’s disease activity for psoriatic arthritis (DAPSA) score was 31.0. After 4 months of treatment, it improved to 8.0, and after 10 months of treatment, it improved to 4.0. From baseline to 10 months, there was an 87.1% improvement. At baseline, the patient’s BMI was 30.4. After 4 months of treatment, it decreased to 27.3, and after 10 months of treatment, it decreased to 22.6. From baseline to 10 months, there was a 25.7% improvement. At baseline, the patient’s waist circumference was 98 cm. After 4 months of treatment, it decreased to 87 cm, and after 10 months of treatment, it decreased to 72 cm. From baseline to 10 months, there was a 26.5% improvement.

	
	Baseline
	After 4 months
	After 10 months
	Improvement

	PASI Score
	12.0
	4.0
	0.2
	98.3%

	DLQI Score
	20
	5
	1
	85.0%

	DAPSA Score
	31.0
	8.0
	4.0
	87.1%

	BMI
	30.4
	27.3
	22.6
	25.7%

	Waist circumference (cm)
	98
	87
	72
	26.5%


Table 2: Patient’s scores, BMI, and waist circumference in Malavazos et al. study over time

Study Conclusions: 
The authors observed that the addition of semaglutide to lifestyle modifications to improve obesity resulted in persistent weight reduction, particularly abdominal adiposity, and a concomitant improvement and maintenance of improvement of psoriasis throughout the course of 10 months. They presume that efficacy of semaglutide on psoriatic lesions may be due to weight reduction, which improves adipose tissue dysfunction and decreases dermal inflammation. The authors also concluded that it cannot be ruled out that improvement in plaque psoriasis may have been due sun exposure or other factors. The psoriatic skin lesions described in this case report were localized on her hands, which is an area that is easily photo exposed. Finally, they stated that more studies on larger populations should be conducted to confirm the role of semaglutide in psoriasis.

Study Limitations: 
	As the study is a case report, it is subject to inherent limitations due to its study design and are considered low-grade research. Since the study is based on the experience of a single individual, the findings lack generalizability to a broader population, including even patients with similar medical histories and comorbidities to the individual, such as obesity and T2DM, described in the report. The absence of a control group further limits the interpretation of the results, making it difficult to definitively attribute the observed improvements in psoriasis severity and other parameters solely to semaglutide treatment rather than other potential factors, including sun exposure as discussed above. Additionally, there is also potential for bias and selective reporting of data due to the study design as a case report. Thus, it can only demonstrate an association between semaglutide and improved psoriasis severity but cannot establish a causal relationship. Finally, since semaglutide is prescribed to intentionally cause weight reduction, it may be difficult to discern whether the improvement in psoriasis is attributable to decreased adipose tissue or other mechanisms directly involved in improving psoriasis and minimizing its pathogenesis. 

Study #3: The first case of psoriatic skin lesions exacerbation after liraglutide26
This case report by Nowowiejska et al. describes a 34-year-old woman with a history of untreated mild psoriasis for many years. The patient was prescribed liraglutide for insulin resistance and developed new psoriatic lesions after two weeks of therapy. After two months of therapy, the lesions persisted. At that time, she discontinued the liraglutide and was treated unsuccessfully with topical agents. The lesions were described as numerous erythematous-scaly lesions on her face, scalp, and intertriginous areas, particularly the genital and submammary region. Due to the patient’s reproductive plans, she was prescribed cyclosporine A for the treatment of psoriasis and saw partial improvement after 2 months of treatment. 

Study Conclusions: 
	The authors conclude that this case report is the first published where administration of liraglutide caused exacerbation of psoriasis. They hypothesize that the mechanism behind the paradoxical worsening of psoriatic skin lesions after liraglutide administration is cytokine imbalance, similarly to exacerbation after administration of FDA-approved biologics for psoriasis, such as TNF-α inhibitors. Finally, the authors conclude that healthcare providers should consider switching patients to a different drug if adverse effects occur while taking liraglutide. 

Study Limitations: 
The study is also a case report and subject to the similar limitations, already previously discussed, that stem from its study design. These include case reports being low-grade research, having potential for bias and selective data reporting, only reporting a single patient case which lacks generalization to broader populations, and lacking a control or placebo group which warrants careful interpretation of results. Additionally, limited data was included in this study, which would help strengthen the study. For example, these include the patient’s demographic data, social epidemiological data, medication list, topical therapies trialed, and whether there were any other factors or changes during the period of liraglutide treatment, which may have contributed to exacerbation of the patient’s psoriatic lesions. The authors also failed to include the dosing of liraglutide, making it difficult to determine whether she was on the recommended standard dosage and further impacting interpretation of the study. Furthermore, the authors did not perform any statistical analysis or measure any clinically meaningful outcomes as the patient was first referred to them only after initiation of liraglutide. Lastly, the authors did not obtain a biopsy of the lesions to definitively prove the diagnosis of psoriasis, although it can be diagnosed clinically.
	Study
	Study Design
	Meaningful Clinical Endpoint
	Blinding
	Meaningful Comparison
	Adequate Patient Timeline (>12 weeks)
	Patient Accounting
	Intention to Treat Analysis
	Power Adequate
	Safety
	Grade

	Petkovic-Dabic et al.
	Randomized Clinical Trial
	A
	I
	I
	A
	M
	A
	I
	I
	LQ

	Malavazos et al.
	Case Report
	A
	N/A
	I
	A
	N/A
	N/A
	N/A
	I
	LQ

	Nowowiejska et al.
	Case Report
	A
	N/A
	I
	I
	N/A
	N/A
	N/A
	I
	LQ


A=Adequate M=Marginal I=Inadequate. And use this scale to assess the overall Grade:
For Grade: H = High Quality. MQ= Moderate Quality. LQ= Low Quality.  IQ= Inadequate Quality
Table 3: Summary table of validity assessment

Discussion: 
Of the three studies analyzed in this review, one (study #1) was a randomized, open-label clinical trial and two (study #2 and #3) were case reports. The first two studies are more robust, as the Petkovic-Dabic et al. clinical trial and the Malavazos et al. case report both showed statistically significant improvement in endpoints, such as PASI and DLQI. In the only randomized clinical trial included in this analysis, the NNT patients with semaglutide to observe improvement in psoriatic lesions and quality of life was 3. Additionally, there was an adequate follow-up period of 12 weeks, as patients typically see an improvement in psoriasis after 12 weeks of treatment. Nevertheless, this trial was underpowered, not blinded, utilized a higher than standard initiation dose of semaglutide at 1.0 mg per week, did not measure safety outcomes, and did not have an active comparator, such as a biologic. Therefore, there is not sufficient evidence to definitively recommend that GLP-1 receptor agonists be prescribed for patients with psoriasis and comorbid obesity, T2DM, and/or insulin resistance. Notably, the Malavazos et al. case report included abdominal circumference and a satisfactory follow-up period of 10 months. This additional information of abdominal circumference can be of benefit in interpreting the results of improvement in psoriasis with administration of semaglutide, as obesity is an independent risk factor for psoriasis severity. 
On the other hand, the Nowowiejska et al. case report showed exacerbation of psoriasis after initiation of liraglutide. However, several important factors and information were not included to better distinguish whether the exacerbation was due to liraglutide initiation or other reasons. The regimens used in each study were also quite variable, as differing or even unknown medications (semaglutide vs. liraglutide) and dosing (1.0 mg/week vs. 0.5 mg/week with upwards titration) were reported. This can lead to unclear interpretation and qualification of evidence for exact regimens with proven efficacy. Other limitations of this report include that the studies available were either an open-label clinical trial or case reports which are low grade research, lacking high-grade quality research like multi-center, double-blinded, randomized controlled trials or a large enough sample size with adequate power. Future research is necessary to continue the analysis and evaluation of the benefit or efficacy of GLP-1 receptor agonists in adult patients with plaque psoriasis. Recommendations include larger study groups, randomized controlled trials, direct comparison studies involving GLP-1 receptor agonists with biologics, continued statistical results and analysis of PASI, DLQI, BMI, abdominal circumference, and evaluating specific regimens using standard of care dosing.

Conclusion: 
	Although most studies demonstrate improvement in psoriasis and quality of life upon administration of GLP-1 receptor agonists, such as semaglutide, one study shows exacerbation of psoriatic lesions after initiation of liraglutide. There is not high-quality evidence supporting a specific medication from the GLP-1 receptor agonist class or exact mechanism or ability of GLP-1 receptor agonists to treat plaque psoriasis due to its limited data and studies. Further research is needed to standardize treatment regimens and identify the specific mechanisms of action involved in GLP-1 receptor agonists improving the pathogenesis of psoriasis. Though the studies analyzed in this review are low-quality evidence, there are already favorable, published randomized controlled trials, meta-analyses, and systematic reviews to suggest that GLP-1 receptor agonists may be beneficial in the treatment of psoriasis in patients with obesity, T2DM, and/or insulin resistance. These are to be supported with future studies, ideally utilizing larger population studies and investigating efficacy of GLP-1 receptor agonists in populations with psoriasis and both with and without concurrent obesity and/or T2DM, that measure meaningful clinical outcomes. 
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