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Background

The surge in the number of publications on psoriasis has posed significant challenges for researchers in effectively managing the vast amount of information. However, due to the lack of tools to process metadata, no comprehensive bibliometric analysis has been conducted.





Objectives

This study is to evaluate the trends and current hotspots of psoriatic research from a macroscopic perspective through a bibliometric analysis assisted by machine learning based semantic analysis.





Methods

Publications indexed under the Medical Subject Headings (MeSH) term “Psoriasis” from 2003 to 2022 were extracted from PubMed. The generative statistical algorithm latent Dirichlet allocation (LDA) was applied to identify specific topics and trends based on abstracts. The unsupervised Louvain algorithm was used to establish a network identifying relationships between topics.





Results

A total of 28,178 publications were identified. The publications were derived from 176 countries, with United States, China, and Italy being the top three countries. For the term “psoriasis”, 9,183 MeSH terms appeared 337,545 times. Among them, MeSH term “Severity of illness index”, “Treatment outcome”, “Dermatologic agents” occur most frequently. A total of 21,928 publications were included in LDA algorithm, which identified three main areas and 50 branched topics, with “Molecular pathogenesis”, “Clinical trials”, and “Skin inflammation” being the most increased topics. LDA networks identified “Skin inflammation” was tightly associated with “Molecular pathogenesis” and “Biological agents”. “Nail psoriasis” and “Epidemiological study” have presented as new research hotspots, and attention on topics of comorbidities, including “Cardiovascular comorbidities”, “Psoriatic arthritis”, “Obesity” and “Psychological disorders” have increased gradually.





Conclusions

Research on psoriasis is flourishing, with molecular pathogenesis, skin inflammation, and clinical trials being the current hotspots. The strong association between skin inflammation and biologic agents indicated the effective translation between basic research and clinical application in psoriasis. Besides, nail psoriasis, epidemiological study and comorbidities of psoriasis also draw increased attention.
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Introduction

Psoriasis is a common, chronic, and inflammatory disease characterized by erythematous and scaly skin lesions, affecting over 60 million people in the world (1, 2). The prevalence of psoriasis is reported to be 0.1%-1.5%, and higher in western counties (1, 2). The World Health Organization has recognized psoriasis as a chronic, painful, disfiguring, and disabling disease in 2014, due to the substantial burden that it imposes on individuals and the whole society (3). Patients with psoriasis suffer from various associated systemic disorders, including psychological disorders, metabolic syndrome (MetS), and cardiovascular diseases (CVD). Psoriasis is genetically predetermined, with immunological factors and environmental triggers contributing to its development (4). The central pathological mechanism is the abnormal crosstalk between innate and adaptive immune systems (5). Conventional therapies include topical agents, phototherapy, and oral agents (methotrexate, ciclosporin, acitretin, fumarates). Over the past two decades, biological agents have dramatically changed the landscape of treating psoriasis. Tumor necrosis factor alpha (TNF-α) and components of the interleukin (IL)-23/IL-17 axis are major therapeutic targets (6).

Owing to substantial advancements in research methodologies, a notable surge in the volume of scholarly articles pertaining to psoriasis has occurred in recent years. In the year of 2003, only 689 publications regarding psoriasis were published, and the number increased to 2318 in 2022. It is difficult for researchers to deal with the enormous literature. New methods are needed to describe and summarize the current research hotspots and trends of metadata. Bibliometrics is the quantitative study of academic publications that applies statistics to discover publishing trends, identify correlations between published works, and identify current hotspots. However, due to the lack of tools to deal with metadata, previously published bibliometric analysis on psoriasis may focus on a specific subtype (nail psoriasis (7), psoriatic arthritis (8)), a specific region (9), comorbidities (10), or the 100 top-cited articles (11). No comprehensive bibliometric analysis on psoriasis was conducted based on our knowledge.

Natural Language Processing (NLP) stands as a pivotal computational approach widely adopted for dissecting and interpreting human language. Applying NLP to processing large-scale medical information has yielded substantial research achievements (12). Latent Dirichlet allocation (LDA), which is an unsupervised learning algorithm, can process and screen the large datasets of unstructured text through creating a term function vocabulary. The present study aims to provide a gross landscape and identify the recent trends of psoriatic research from a macroscopic perspective, by analyzing publications in psoriatic research from January 2002 to December 2022 via machine learning methods.





Materials and methods




Screening of publications and access

All PubMed publications from 1st January, 2002 to 31st December, 2022 were searched with the Medical Subject Headings (MeSH) (https://www.ncbi.nlm.nih.gov/mesh) term “Psoriasis”. We used the R (https://www.r-project.org/, version: 4.1.2) package easyPubMed (https://cran.rproject.org/web/packages/easyPubMed/index.html) to download the metadata. A complete record of the search results is downloaded in XML format, which contains publication data, title, abstract, MeSH terms of each article. Visualizations and data analysis are mostly based on Python (https://www.python.org/, version: 3.10.0).





Latent Dirichlet allocation analysis

LDA is a probabilistic graphical model used for topic modeling of text collections. It is an unsupervised learning algorithm that can automatically discover topics from large-scale literature without the need for manual annotations. In LDA, each document is treated as a mixture of multiple topics, where each topic is assumed to be a probability distribution over multiple words. We used LDA model to find the most likely combination of topics that can explain the word distribution in each article’s abstract. The number of topics was set to 50, which was based on appropriate perplexity, redundancy, and legibility, as well as previous studies (13–16). We used the LDA algorithm to calculate the probability of each topic in each article, and based on this probability, we identified the primary topic of each article as the one with the highest probability score. For each category, 30 to 50 articles were randomly selected. Then, two authors (Chenyang Yu and Yingzhao Huang) manually named the topic of each category independently by reviewing the keywords generated by LDA algorithm, as well as titles and abstracts of the selected articles. Any dissensions between the two authors were resolved by the third author (Wei Yan).

To analyze the relationships between prominent topics of interest, we determined the top two topics for each article based on their probability of attribution, counted the frequency of each topic in each document, and then established a connection between the topics. The Louvain algorithm in Gephi software (https://gephi.org/, version 0.10) were used for clustering analysis.






Results




The number of publications in psoriasis research increases every year

From 2003 to 2022, 30,590 publications were identified under the MeSH term “Psoriasis”, as shown by a flowchart (Figure 1). After 2,412 publications being excluded for duplications, the remaining 28,178 publications were analyzed. For LDA model analysis, the number of the residual publications was further diminished by the exclusion of non-English publications or publications with incomplete abstracts, resulting in 21,928 remaining publications. 689 publications on psoriasis research were identified in 2003. The number of publications increased to 2,268 in 2020, 2,169 in 2021, and 2,318 in 2022. The details were shown in Figure 2. In the past 20 years, an average of 1408 publications were published each year, with the average growth rate by 6.25%.




Figure 1 | The flowchart of screening the publications on psoriasis in the past 20 years. PubMed publications on MeSH term “psoriasis” from 1st January, 2003 to 31st November, 2022 were screened and downloaded. 30,590 publications were initially identified. 2,412 publications were excluded due to duplication, resulting 28,178 publications being analyzed. For LDA model, 6,250 publications were further excluded manually due to non-English language or incomplete abstract, resulting in 21,928 publications.






Figure 2 | The number of publications on psoriasis has increased rapidly in the past 20 years. The numbers of publications on psoriasis each year was shown by blue columns, and the number of publications on psoriasis per 10,000 publications were shown by green spots. The number of publications increased from 689 in 2003 to 2,318 in 2022, with an average of 1408 publications published each year and an average growth rate by 6.25%.







The United States, China, and Italy have the highest numbers of publications in psoriatic research

The information of authors and affiliations were analyzed to describe the geographical distribution of the publications on psoriatic research in the last 20 years. We found that 176 countries or regions had published articles on psoriasis (Figure 3A). Of all publications, the United States, China, Italy, Germany, and Canada accounted for 8.0%, 6.9%, 6.9%, 5.0%, and 4.9%, respectively. The top 10 countries with the highest number of publications account for 48.2% of all publications (Figure 3B).




Figure 3 | Global research on psoriasis differs significantly between countries and regions. (A) The global distribution of publications on psoriasis in the last 20 years. The darker the color is, the greater the volume of publications. (B) Top 10 countries with the highest publication numbers in psoriatic research.







MeSH term “Severity of illness index”, “Treatment outcome”, “Dermatologic agents” occurs most frequently

To identify the research trends in a more detailed way, 9,183 MeSH terms related to psoriasis research with a total of 337,545 repetitions were analyzed from 2003 to 2022. The top ten MeSH terms with the highest number of publications changes every five years (Table 1). “Severity of illness index”, “Treatment outcome”, “Dermatologic agents”, “Antibodies, monoclonal” and “Tumor necrosis factor-alpha” were the top 5 MeSH terms with highest frequency (Figure 4), indicating that these topics have been studied most intensively in the last 20 years. In order to further explore the research trends of different countries and regions, we summarized the top 20 hot MeSH terms of articles published by the United States, China, and Italy (Table 2). Researchers from the United States and Italy concentrated more on treatment study and biological agents, while those from China focused more on basic research of psoriasis.


Table 1 | The top ten widely studied MeSH terms in psoriasis research changes every five years over the past 20 years.






Figure 4 | Ten of the most widely studied MeSH terms and their number of publications per year in the last 20 years. “Severity of illness index”, “Treatment outcome”, “Dermatologic agents”, “Antibodies, monoclonal” and “Tumor necrosis factor-alpha” were the top 5 MeSH terms with highest frequency.




Table 2 | The top 20 MeSH terms with most publications of United States, China, and Italy from 2003 to 2022.







LDA identified three areas and 50 branched topics in psoriatic research

LDA algorithm was used to identify the main topics in psoriasis research in a more intuitive way compared to MeSH terms. The essential topics over the past 20 years and the relationships between them were demonstrated in a network built by LDA and Louvain algorithm. We manually classified the 50 topics into the following three areas: “Basic research”, “Management and review”, and “Clinical manifestations and comorbidities” (Figure 5). Each main topic was associated with several branches, which were indicated by circles with the same color. The circle size indicated the number of publications on this topic. The relationships between two topics were indicated by the thickness of lines. “Molecular pathogenesis”, “Clinical trials”, and “Skin inflammation” being the top three most studied topics among the 50 topics identified by LDA algorithm (Figure 6).




Figure 5 | The three main areas and 50 topics in psoriasis research over the last 20 years identified by LDA algorithm. The 50 topics were classified into three broad categories: “Basic research (orange-marked)”, “Management and review (green-marked)”, and “Clinical manifestations and comorbidities (purple-marked)”. The number of publications on each topic was represented by circle size. The correlation between two topics was represented by a line between two circles, and the line thickness indicated the degree of overlap.






Figure 6 | The top ten widely studied topics over the past 20 years identified by LDA algorithm. “Molecular pathogenesis”, “Clinical trials”, and “Skin inflammation” being the top three most studied topics among the 50 topics identified by LDA algorithm.



Firstly, the orange-marked area “Basic research” in Figure 5 can be subdivided into the branches “Skin inflammation”, “Molecular pathogenesis”, “Gene expression”, “GWAS (genome-wide association studies)”, “Serum biomarkers”, “T helper cells”, “Oxidative stress”, “Vascular hyperplasia”, “Antibodies”, “Topical drug delivery”, “Immune cells”, “Epigenetic factors”, and “Drug development”. Within this topic, “Skin inflammation” was strongly associated with “Molecular pathogenesis”, “T helper cells” and “Gene expression”. “Skin inflammation” showed a strong connection with “Biologic agents” in green-marked cluster “Management and review” and “Psoriasis arthritis” and “Cardiovascular comorbidities” in purple-marked cluster “Clinical manifestations and comorbidities”. Thus, the “Skin inflammation” may play an important role in combining clinical manifestations and treatment study.

Secondly, another main area “Management and review” was demonstrated by green-labeled circles. This topic can be divided into “Biological agents”, “Clinical trials”, “Treatment study”, “phototherapy”, “Topical treatment”, “TNF-α inhibitors therapy”, “JAK (Janus kinase) inhibitors”, “Combined topical therapy”, “Cost-effectiveness analysis”. “Biologic agents” had strong connections with “Psoriasis arthritis”, “Nail psoriasis”, and “Rare case report”. Also, it was significantly associated with “Meta-analysis and systemic review”.

Thirdly, the purple-marked circles indicated the area “Clinical manifestations and comorbidities”. The main branches included “Epidemiological study”, “Rare case report”, “Case control study”, “Joint involvement”, “Psoriasis vulgaris”, “Nail psoriasis”, and “Life quality study”. Besides, this topic also covered some small branches, including “Metabolic syndrome”, “Skin lesion presentations”, “Palmoplantar psoriasis”, “Joint imaging”, “Differential diagnosis of arthritis”, “Diagnostic criteria”, “Obesity”, “Psychological diseases”, “Tuberculosis infection”, “Lifestyle risk factors”, “Related skin diseases”, “Treatment-related cancer risk”, and “MTX (methotrexate)-induced liver damage”. “Epidemiological study” was tightly connected with “Cardiovascular comorbidities”, “Case control studies”, “Nail psoriasis” and “Differential diagnosis of arthritis”.





LDA heatmap results: “Molecular pathogenesis”, “Clinical trials” and “Skin inflammation” are current focuses and most increased topics

To reflect the current trends of research topics in psoriasis, we visualized the LDA results by a heatmap that shows the normalized number of publications of 50 research topics per year (Figure 7). We identified “Molecular pathogenesis”, “Clinical trials”, and “Skin inflammation” to be the top three topics drawing the most concentration and the most increased three topics over the past 20 years. “Biological agents” has been a study focus for a long time, and the number of publications has been gradually increased in the last three years. “Nail psoriasis” and “Epidemiological study” have presented as new research hotspots in past three years. Topics on comorbidities of psoriasis, including “Cardiovascular comorbidities”, “Psoriatic arthritis”, “Obesity” and “Psychological disorders” have increased gradually. Instead, the attention to “TNF-α inhibitors”, “Combined topical therapy” and “MTX-induced liver damage” has decreased.




Figure 7 | The heatmap presenting the normalized number of publications per year of 50 topics identified by LDA algorithm over the past 20 years. The abscissa represents the year, the ordinate represents the topics, and the color brightness represents the normalized number of publications.








Discussion

In this study, we analyzed 21,928 articles published from January 2003 to November 2022 in the field of psoriasis by employing machine learning and NLP. We demonstrated the hotspots and trends from a macroscopic perspective. To the best of our knowledge, this is the first study to take an overall picture of psoriatic research. In the past 20 years, the number of publications on psoriasis increased from 689 in 2003 to 2,318 in 2022. VOSviewer, Bibliographic Items Cooccurrence Matrix Builder (BICOMB), and CiteSpace can assist bibliometric analysis. However, the analysis conducted by these tools is based on keywords and is restricted by the limited data processing capabilities. Thus, we used LDA, an unsupervised machine learning method, to deal with the metadata consisting of 21,928 articles.

When considering the total number of publications over the past 20 years, we found “Severity of illness index”, “Treatment outcome”, and “Dermatologic agents” were the most concentrated MeSH terms, indicating the rapid therapeutic development in psoriasis. Consistently, LDA identified the top five areas were “Skin inflammation”, “Molecular pathogenesis”, “Biologic agents”, “Clinical trials” and “Epidemiological study”. Among them, “Skin inflammation” showed a strong connection with “Biologic agents” and a moderate connection with “Clinical trials”, indicating the effective translation between basic research and clinical application in psoriasis. Over the past decades, we have made great progress in elucidating the occurrence and development of psoriasis. Numerous effective and well-tolerated medications, particularly pathogenesis-oriented biologic agents have emerged. It has been widely recognized that the interaction between components of the innate and adaptive immune system is the central part in the development of psoriasis, which is mediated by various cytokines, chemokines and other mediators (1, 17). Our study found that Tumor Necrosis Factor-alpha has consistently been in the top 10 MeSH terms from 2003 to 2017. However, in the past 5 years, Interleukin-17 seemed to replace Tumor Necrosis Factor-alpha and entered the top 10 Mesh Terms (Table 1). This change may be resulted from the evolution of recognizing psoriasis as a T helper 1 (Th1)/T helper 17 (Th17)-mediated disease. Biologics targeted at tumor necrosis factor alpha (TNF-α) have been available for the treatment of psoriasis for more than 18 years (18, 19), with Etanercept being the first agent approved by the United States (US) Food and Drug Administration (FDA) in 2004. The other group of agents which targeted at IL-23/Th-17 axis has been available for more than 13 years, with the target changing from IL-12/IL-23 p40 to IL-17 (2, 19–22). Early in 2004, IL-17 messenger RNA (mRNA) has been reported to be observed in psoriatic lesions (23, 24). In 2008, Th17 was identified as a distinct cell population in the dermis of psoriatic lesions (25). The association between accumulation of IL-17 mRNA and disease activity indicated IL-17 could be proximal regulators of skin inflammation (25). This hypothesis was further supported by the clinical study in 2010 (26). Since then, accumulating evidence has shown the excellent results of biologic agents that specifically target IL-17 and IL-17 receptor (2). Secukinumab was finally approved in January 2015 both by US FDA and European Medicines Agency (EMA) (2). These therapeutic developments enable many patients with moderate to severe psoriasis being treated effectively, even to the point of complete remission (22). However, the situation is not the same for mild patients, for whom effective systemic medications are not routinely approved (27). Besides, there is also a need for effective and safe treatments for non-plaque psoriasis, including pustular psoriasis and erythrodermic psoriasis which have been recognized as a distinct entity (28–30).

There are mainly two directions for therapeutic development in psoriasis research (27). The first approach is to target different and additional mediators, which is based on the more intensive elucidation of pathogenesis through basic research. Based on the observation that the higher levels of IL-17F was seen in skin lesions than unaffected parts of the skin (31), bimekizumab, which blocks IL-17A as well as IL-17F, has been approved in 2021 by European Medicines Agency (EMA) and presents with convincing efficacy (32). Besides, as the IL-36 axis has been found to play a critical role in the autoinflammatory responses in pustular psoriasis (33), spesolimab and imsidolimab, which inhibit IL-36 pathway, are currently developed (34). Spesolimab has been approved by FDA for generalized pustular psoriasis in 2022 (35). Imsidolimab has also shown promising results in clinical trials (36). The second way is to target small molecules in the central signaling pathways. Apremilast, a phosphodiesterase 4 inhibitor, is the first small-molecule inhibitor approved for psoriasis treatment (37). The family of JAK is another focus, which mediates intracellular signaling after activation of type I and type II cytokine receptors (38). The JAK1/3 inhibitor tofacitinib and the selective JAK1 blocker upadacitinib have been approved in psoriatic arthritis (PsA) (39, 40). Tyrosine kinase 2 inhibitor deucravacitinib was approved for oral therapy of moderate-to-severe psoriasis in the United States in September 2022 (41). Besides, Piclidenoson, a Gi protein-associated A3 adenosine receptor (A3AR) agonist, which in turn inhibit NF-κB activity, is in early phase of development (42, 43).

Of note, the number of publications about the MeSH term Quality of Life has significantly increased and came third just behind Severity of Illness Index and Treatment outcome in the period of 2018-2022. Most studies evaluating treatment outcomes focus on objective evaluation of skin lesions as the primary endpoint of efficacy (44). However, it has been recognized that psoriasis also brings patients great burden on life quality (17, 44). The damage to life quality of patients from psoriasis was similar to or even worse than that from other chronic diseases, including diabetes mellitus, ischemic heart disease, asthma or bronchitis (45). Besides, the correlation between the most widely used Psoriasis Area Severity Index (PASI) and Dermatology Life Quality Index (DLQI) has been reported to be relatively low in some studies (46–48). Therefore, measurements of life quality have become a necessary adjunct to traditional clinical assessments (44), resulting in the increased number of publications about Quality of Life in psoriatic research.

Next, when exploring the trends and current hotspots of psoriatic research, we identified “Nail psoriasis” and “Epidemiological study” have presented as new research hotspots following “Molecular pathogenesis”, “Clinical trials”, and “Skin inflammation”. Nail psoriasis, which impairs the manual function, is seen in 50–79% of patients with skin psoriasis and up to 80% of patients with PsA (49). Recently, continuous effort has been made in assessment methods, diagnosis, differential diagnosis, and treatment of nail psoriasis. However, to date, there is no standard treatment algorithm of nail psoriasis (50). Topical therapy is the first-line option in mild nail psoriasis (50, 51). Biologic agents are recommended to patients with more than three nails involved, with severely damaged quality of life, or suffered from moderate-to-severe skin psoriasis or PsA (50, 51). Although biologic agents have shown more promising efficacy compared to other therapies, more data are needed to thoroughly evaluate the efficacy and safety (50–52). Epidemiological studies concentrate on the disease in populations, rather than in individuals, with disease causation being the explicit study aim (53). Accumulating epidemiological studies have demonstrated that the prevalence of psoriasis varies with the country (3), indicating that ethnicity, genetic background, and environmental factors affect the onset of psoriasis. Beyond genetic susceptibility, the risk factors for psoriasis can be divided into extrinsic and intrinsic risk factors (54). The intrinsic group include MetS, obesity, diabetes mellitus, dyslipidemia, hypertension and mental disorders. The other extrinsic group consists of mechanical stress, air pollution, drugs, vaccination (COVID-19 vaccination (55), influenza vaccination (56), tetanus-diphtheria vaccination (57)), infection, smoking and alcohol (54).

It has become a consensus that psoriasis is not just a skin disease. Instead, psoriasis has been recognized as a systemic inflammatory disease (1, 58, 59), associated with an increased risk of MetS (59), CVD (60, 61), psychological diseases (62), inflammatory bowel disease (63), and cancer (64). Our study demonstrated that topics on comorbidities of psoriasis, including “Cardiovascular comorbidities”, “Psoriatic arthritis”, “Obesity” and “Psychological disorders” have gradually drawn increased attention in the past 20 years. Due to the worse prognosis, heavier financial burden and poorer life quality brought by comorbidities, tremendous attention has been drawn from researchers and clinicians (65, 66). Among these comorbidities, CVD have aroused great interest of clinicians due to the high mortality (61). A large number of observational studies and meta-analysis showed that patients with psoriasis have a higher risk of CVD (67–69). Myocardial infarction and stroke have been more frequently observed in patients with psoriasis than in the general population, particularly in people with severe psoriasis (70–72). A meta-analysis and mendelian randomization analysis in 2022 identified causality between psoriasis and CVD, and suggested that management of psoriasis might be beneficial to cardiovascular outcomes (73). MetS is one of the most common comorbidities of psoriasis (65), representing a cluster of metabolic abnormalities, including obesity, hypertension, diabetes mellitus, hyperlipidemia, and obesity-associated non-alcoholic fatty liver disease (74). MetS not only directly increases the risk of CVD and premature mortality in patients (75), but also reduces the response to biologic agents of psoriatic patients (76). Psychological diseases, mainly anxiety and depression, are found to be triggers both for the occurrence, progression, and relapse of psoriasis. Depending on different screening tools, 9.9%-62% psoriatic patients suffered from depression (77–79), and 7-48% patients suffered from anxiety (78, 80). Several mechanisms have been hypothesized to explain the association between psoriasis and comorbidities, including sharing same risk factors, overlapped genetic background, and common inflammatory pathways (Th1 and Th17 pathways). However, the accurate pathogenesis remains unknown.

Based on the hypothesis that the association was partly caused by overlapped inflammatory pathways, it is interesting to determine whether anti-psoriatic treatment would have simultaneous protective effect on comorbidities. The impact from biologic agents on CVD risk was the mostly studied topic, and some studies demonstrated positive improvement to CVD risk by biologic agents (81–83). Epidemiological studies suggested TNF-α inhibitors were associated with a reduced risk of cardiovascular events compared to topical therapy/phototherapy (84) and methotrexate (85). IL-12/23 inhibitors were found to improve the left ventricular strain, arterial stiffness and coronary microcirculation estimated by LAD doppler echocardiography (86). However, other studies found neutral or negative impacts. TNF-α inhibitors was associated with heart failure risk, and thus is not recommended in psoriatic patients whom have a known history of heart failure (87). IL-17 inhibitors was observed to have no effect on aortic vascular inflammation assessed by Fluorodeoxyglucose positron emission tomography computed tomography (FDG PET/CT) and cardiometabolic disease biomarkers after 52 weeks of treatment (88). An IL-12/23 inhibitor (Briakinumab) was reported to have an increase in major adverse cardiovascular events after phase III trials (89, 90). Further prospective studies are needed, and it may be more efficient to manage the conventional CVD risk factors (hypertension, dyslipidemia, and type 2 diabetes) in patients with psoriasis (61).

There were some limitations of the present study. Firstly, as analysis was based on existing publications, the ability to predict future directions of psoriasis research was limited. Secondly, although we analyzed the text information from titles and abstracts with the assistance of LDA methods, there still may be some bias due to not including full texts of publications into analysis. Thirdly, for the reason that the reliability of evidence provided by case reports and other articles is of difference, there could be some bias for including case reports in the analysis despite they only accounted for 8.2%.





Conclusion

The number of publications in psoriatic research has increased rapidly during the last 20 years. “Severity of illness index”, “Treatment outcome”, and “Dermatologic agents” were the most concentrated MeSH terms over the past 20 years. Skin inflammation, molecular pathogenesis, biological agents, clinical trials, epidemiological study, nail psoriasis, and psoriasis comorbidities, are current research hotspots identified by LDA. The strong connection between skin inflammation and biologic agents identified by Louvain algorithm indicated an effective translation between basic research and clinical application in psoriasis. Bibliometric analysis assisted by machine learning method may be a potential powerful tool for scientists to quickly grasp the current status and hotspots from a macroscopic view on psoriatic research.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding authors.





Author contributions

CY: Conceptualization, Data curation, Formal Analysis, Methodology, Writing – original draft, Writing – review & editing. YH: Conceptualization, Data curation, Formal Analysis, Methodology, Software, Validation, Visualization, Writing – original draft. WY: Conceptualization, Supervision, Writing – review & editing. XJ: Conceptualization, Funding acquisition, Supervision, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This study was funded by the National Natural Science Foundation of China (82273559, 82073473) and the 1.3.5 Project for Disciplines of Excellence, West China Hospital, Sichuan University (ZYJC21036).




Acknowledgments

We thank Huidi Shucheng, MD, from West China Hospital, Sichuan University, China for editing the English text of a draft of this manuscript.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Griffiths, CEM, Armstrong, AW, Gudjonsson, JE, and Barker, JNWN. Psoriasis. Lancet (2021) 397:1301–15. doi: 10.1016/S0140-6736(20)32549-6

2. Ghoreschi, K, Balato, A, Enerbäck, C, and Sabat, R. Therapeutics targeting the IL-23 and IL-17 pathway in psoriasis. Lancet (2021) 397:754–66. doi: 10.1016/S0140-6736(21)00184-7

3. Michalek, IM, Loring, B, and John, SM. A systematic review of worldwide epidemiology of psoriasis. J Eur Acad Dermatol Venereol (2017) 31:205–12. doi: 10.1111/jdv.13854

4. Schett, G, Rahman, P, Ritchlin, C, McInnes, IB, Elewaut, D, and Scher, JU. Psoriatic arthritis from a mechanistic perspective. Nat Rev Rheumatol (2022) 18:311–25. doi: 10.1038/s41584-022-00776-6

5. Armstrong, AW, and Read, C. Pathophysiology, clinical presentation, and treatment of psoriasis: A review. JAMA (2020) 323:1945. doi: 10.1001/jama.2020.4006

6. Gyldenløve, M, Alinaghi, F, Zachariae, C, Skov, L, and Egeberg, A. Combination therapy with apremilast and biologics for psoriasis: A systematic review. Am J Clin Dermatol (2022) 23:605–13. doi: 10.1007/s40257-022-00703-1

7. Gregoriou, S, Tsiogka, A, and Rigopoulos, D. Bibliometric trends in nail psoriasis research publications. Skin Appendage Disord (2022) 8:122–8. doi: 10.1159/000519191

8. Berlinberg, A, Bilal, J, Riaz, IB, and Kurtzman, DJB. The 100 top-cited publications in psoriatic arthritis: a bibliometric analysis. Int J Dermatol (2019) 58:1023–34. doi: 10.1111/ijd.14261

9. Daou, L, El Hage, S, Wakim, E, Safi, S, and Salameh, P. Psoriasis: A bibliometric analysis in the Arab World (2004-2019). Australas J Dermatol (2021) 62:e19–23. doi: 10.1111/ajd.13407

10. Huang, S, and Bai, Y. Knowledge mapping and research hotspots of comorbidities in psoriasis: A bibliometric analysis from 2004 to 2022. Medicina (Kaunas) (2023) 59:393. doi: 10.3390/medicina59020393

11. Chen, C-H, Chien, T-W, Yu-Chieh Ho, S, and Lai, F-J. Predicting article citations using data from 100 top-cited publications in the field of Psoriasis Vulgaris and biological agents (PVBA) since 1991: A bibliometric analysis. Med (Baltimore) (2022) 101:e29396. doi: 10.1097/MD.0000000000029396

12. Kreimeyer, K, Foster, M, Pandey, A, Arya, N, Halford, G, Jones, SF, et al. Natural language processing systems for capturing and standardizing unstructured clinical information: A systematic review. J BioMed Inform (2017) 73:14–29. doi: 10.1016/j.jbi.2017.07.012

13. Wang, K, and Herr, I. Machine-learning-based bibliometric analysis of pancreatic cancer research over the past 25 years. Front Oncol (2022) 12:832385. doi: 10.3389/fonc.2022.832385

14. Li, C, Liu, Z, and Shi, R. A bibliometric analysis of 14,822 researches on myocardial reperfusion injury by machine learning. Int J Environ Res Public Health (2021) 18:8231. doi: 10.3390/ijerph18158231

15. Lee, K, Hwang, JW, Sohn, HJ, Suh, S, and Kim, S-W. A systematic review of progress on hepatocellular carcinoma research over the past 30 years: a machine-learning-based bibliometric analysis. Front Oncol (2023) 13:1227991. doi: 10.3389/fonc.2023.1227991

16. Wang, K, Feng, C, Li, M, Pei, Q, Li, Y, Zhu, H, et al. A bibliometric analysis of 23,492 publications on rectal cancer by machine learning: basic medical research is needed. Therap Adv Gastroenterol (2020) 13:1756284820934594. doi: 10.1177/1756284820934594

17. Boehncke, W-H, and Schön, MP. Psoriasis. Lancet (2015) 386:983–94. doi: 10.1016/S0140-6736(14)61909-7

18. Barker, J, Girolomoni, G, Egeberg, A, Goncalves, J, Pieper, B, and Kang, T. Anti-TNF biosimilars in psoriasis: from scientific evidence to real-world experience. J Dermatolog Treat (2020) 31:794–800. doi: 10.1080/09546634.2019.1610553

19. Rønholt, K, and Iversen, L. Old and new biological therapies for psoriasis. Int J Mol Sci (2017) 18:2297. doi: 10.3390/ijms18112297

20. Schön, MP, and Erpenbeck, L. The interleukin-23/interleukin-17 axis links adaptive and innate immunity in psoriasis. Front Immunol (2018) 9:1323. doi: 10.3389/fimmu.2018.01323

21. Liu, X-T, Shi, Z-R, Lu, S-Y, Hong, D, Qiu, X-N, Tan, G-Z, et al. Enhanced migratory ability of neutrophils toward epidermis contributes to the development of psoriasis via crosstalk with keratinocytes by releasing IL-17A. Front Immunol (2022) 13:817040. doi: 10.3389/fimmu.2022.817040

22. van de Kerkhof, PC. From empirical to pathogenesis-based treatments for psoriasis. J Invest Dermatol (2022) 142:1778–85. doi: 10.1016/j.jid.2022.01.014

23. Li, J, Li, D, and Tan, Z. The expression of interleukin-17, interferon-gamma, and macrophage inflammatory protein-3 alpha mRNA in patients with psoriasis vulgaris. J Huazhong Univ Sci Technolog Med Sci (2004) 24:294–6. doi: 10.1007/BF02832018

24. Nickoloff, BJ. Cracking the cytokine code in psoriasis. Nat Med (2007) 13:242–4. doi: 10.1038/nm0307-242

25. Lowes, MA, Kikuchi, T, Fuentes-Duculan, J, Cardinale, I, Zaba, LC, Haider, AS, et al. Psoriasis vulgaris lesions contain discrete populations of Th1 and Th17 T cells. J Invest Dermatol (2008) 128:1207–11. doi: 10.1038/sj.jid.5701213

26. Hueber, W, Patel, DD, Dryja, T, Wright, AM, Koroleva, I, Bruin, G, et al. Effects of AIN457, a fully human antibody to interleukin-17A, on psoriasis, rheumatoid arthritis, and uveitis. Sci Trans Med (2010) 2:52ra72. doi: 10.1126/scitranslmed.3001107

27. Schön, MP, and Wilsmann-Theis, D. Current developments and perspectives in psoriasis. J Dtsch Dermatol Ges (2023) 21:363–72. doi: 10.1111/ddg.15033

28. Marrakchi, S, and Puig, L. Pathophysiology of generalized pustular psoriasis. Am J Clin Dermatol (2022) 23:13–9. doi: 10.1007/s40257-021-00655-y

29. Navarini, AA, Burden, AD, Capon, F, Mrowietz, U, Puig, L, Köks, S, et al. European consensus statement on phenotypes of pustular psoriasis. J Eur Acad Dermatol Venereol (2017) 31:1792–9. doi: 10.1111/jdv.14386

30. Haskamp, S, Frey, B, Becker, I, Schulz-Kuhnt, A, Atreya, I, Berking, C, et al. Transcriptomes of MPO-deficient patients with generalized pustular psoriasis reveals expansion of CD4+ Cytotoxic T cells and an involvement of the complement system. J Invest Dermatol (2022) 142:2149–2158.e10. doi: 10.1016/j.jid.2021.12.021

31. Lauffer, F, Eyerich, K, Boehncke, W-H, Asadullah, K, Beissert, S, Ghoreschi, K, et al. Cytokines of the IL-17 family in psoriasis. J Dtsch Dermatol Ges (2020) 18:675–81. doi: 10.1111/ddg.14124

32. Freitas, E, Blauvelt, A, and Torres, T. Bimekizumab for the treatment of psoriasis. Drugs (2021) 81:1751–62. doi: 10.1007/s40265-021-01612-z

33. Iznardo, H, and Puig, L. Exploring the role of IL-36 cytokines as a new target in psoriatic disease. Int J Mol Sci (2021) 22:4344. doi: 10.3390/ijms22094344

34. Bachelez, H, Choon, S-E, Marrakchi, S, Burden, AD, Tsai, T-F, Morita, A, et al. Inhibition of the interleukin-36 pathway for the treatment of generalized pustular psoriasis. N Engl J Med (2019) 380:981–3. doi: 10.1056/NEJMc1811317

35. Kaplon, H, Crescioli, S, Chenoweth, A, Visweswaraiah, J, and Reichert, JM. Antibodies to watch in 2023. MAbs (2023) 15:2153410. doi: 10.1080/19420862.2022.2153410

36. Gleeson, D, and Mahil, SK. Imsidolimab: an emerging biologic therapy for generalised pustular psoriasis. Br J Dermatol (2023) 189:153. doi: 10.1093/bjd/ljad128

37. Papp, K, Cather, JC, Rosoph, L, Sofen, H, Langley, RG, Matheson, RT, et al. Efficacy of apremilast in the treatment of moderate to severe psoriasis: a randomised controlled trial. Lancet (2012) 380:738–46. doi: 10.1016/S0140-6736(12)60642-4

38. Schwartz, DM, Kanno, Y, Villarino, A, Ward, M, Gadina, M, and O’Shea, JJ. JAK inhibition as a therapeutic strategy for immune and inflammatory diseases. Nat Rev Drug Discovery (2017) 16:843–62. doi: 10.1038/nrd.2017.201

39. Chapman, S, Kwa, M, Gold, LS, and Lim, HW. Janus kinase inhibitors in dermatology: Part I. A comprehensive review. J Am Acad Dermatol (2022) 86:406–13. doi: 10.1016/j.jaad.2021.07.002

40. Eichner, A, and Wohlrab, J. Pharmacology of inhibitors of Janus kinases - Part 1: Pharmacokinetics. J Dtsch Dermatol Ges (2022) 20:1485–99. doi: 10.1111/ddg.14921

41. Papp, K, Gordon, K, Thaçi, D, Morita, A, Gooderham, M, Foley, P, et al. Phase 2 trial of selective tyrosine kinase 2 inhibition in psoriasis. N Engl J Med (2018) 379:1313–21. doi: 10.1056/NEJMoa1806382

42. Cohen, S, Barer, F, Itzhak, I, Silverman, MH, and Fishman, P. Inhibition of IL-17 and IL-23 in human keratinocytes by the A3 adenosine receptor agonist piclidenoson. J Immunol Res (2018) 2018:2310970. doi: 10.1155/2018/2310970

43. David, M, Akerman, L, Ziv, M, Kadurina, M, Gospodinov, D, Pavlotsky, F, et al. Treatment of plaque-type psoriasis with oral CF101: data from an exploratory randomized phase 2 clinical trial. J Eur Acad Dermatol Venereol (2012) 26:361–7. doi: 10.1111/j.1468-3083.2011.04078.x

44. Choi, J, and Koo, JYM. Quality of life issues in psoriasis. J Am Acad Dermatol (2003) 49:S57–61. doi: 10.1016/s0190-9622(03)01136-8

45. Finlay, AY, and Coles, EC. The effect of severe psoriasis on the quality of life of 369 patients. Br J Dermatol (1995) 132:236–44. doi: 10.1111/j.1365-2133.1995.tb05019.x

46. Augustin, M, Krüger, K, Radtke, MA, Schwippl, I, and Reich, K. Disease severity, quality of life and health care in plaque-type psoriasis: a multicenter cross-sectional study in Germany. Dermatology (2008) 216:366–72. doi: 10.1159/000119415

47. Schäfer, I, Hacker, J, Rustenbach, SJ, Radtke, M, Franzke, N, and Augustin, M. Concordance of the Psoriasis Area and Severity Index (PASI) and patient-reported outcomes in psoriasis treatment. Eur J Dermatol (2010) 20:62–7. doi: 10.1684/ejd.2010.0815

48. Richards, HL, Fortune, DG, Griffiths, CE, and Main, CJ. The contribution of perceptions of stigmatisation to disability in patients with psoriasis. J Psychosom Res (2001) 50:11–5. doi: 10.1016/s0022-3999(00)00210-5

49. Bardazzi, F, Lambertini, M, Chessa, MA, Magnano, M, Patrizi, A, and Piraccini, BM. Nail involvement as a negative prognostic factor in biological therapy for psoriasis: a retrospective study. J Eur Acad Dermatol Venereol (2017) 31:843–6. doi: 10.1111/jdv.13979

50. Ji, C, Wang, H, Bao, C, Zhang, L, Ruan, S, Zhang, J, et al. Challenge of nail psoriasis: an update review. Clin Rev Allergy Immunol (2021) 61:377–402. doi: 10.1007/s12016-021-08896-9

51. Thomas, L, Azad, J, and Takwale, A. Management of nail psoriasis. Clin Exp Dermatol (2021) 46:3–8. doi: 10.1111/ced.14314

52. Rigopoulos, D, Rompoti, N, and Gregoriou, S. Management of nail psoriasis. Dermatol Clin (2021) 39:211–20. doi: 10.1016/j.det.2020.12.014

53. Ahlbom, A. Epidemiology is about disease in populations. Eur J Epidemiol (2020) 35:1111–3. doi: 10.1007/s10654-020-00701-9

54. Kamiya, K, Kishimoto, M, Sugai, J, Komine, M, and Ohtsuki, M. Risk factors for the development of psoriasis. Int J Mol Sci (2019) 20:4347. doi: 10.3390/ijms20184347

55. Wu, P-C, Huang, I-H, Wang, C-W, Tsai, C-C, Chung, W-H, and Chen, C-B. New onset and exacerbations of psoriasis following COVID-19 vaccines: A systematic review. Am J Clin Dermatol (2022) 23:775–99. doi: 10.1007/s40257-022-00721-z

56. Gunes, AT, Fetil, E, Akarsu, S, Ozbagcivan, O, and Babayeva, L. Possible triggering effect of influenza vaccination on psoriasis. J Immunol Res (2015) 2015:258430. doi: 10.1155/2015/258430

57. Macias, VC, and Cunha, D. Psoriasis triggered by tetanus-diphtheria vaccination. Cutan Ocul Toxicol (2013) 32:164–5. doi: 10.3109/15569527.2012.727936

58. Korman, NJ. Management of psoriasis as a systemic disease: what is the evidence? Br J Dermatol (2020) 182:840–8. doi: 10.1111/bjd.18245

59. Wu, JJ, Kavanaugh, A, Lebwohl, MG, Gniadecki, R, and Merola, JF. Psoriasis and metabolic syndrome: implications for the management and treatment of psoriasis. J Eur Acad Dermatol Venereol (2022) 36:797–806. doi: 10.1111/jdv.18044

60. Armstrong, EJ, Harskamp, CT, and Armstrong, AW. Psoriasis and major adverse cardiovascular events: a systematic review and meta-analysis of observational studies. J Am Heart Assoc (2013) 2:e000062. doi: 10.1161/JAHA.113.000062

61. Boehncke, W-H. Systemic inflammation and cardiovascular comorbidity in psoriasis patients: causes and consequences. Front Immunol (2018) 9:579. doi: 10.3389/fimmu.2018.00579

62. Hedemann, TL, Liu, X, Kang, CN, and Husain, MI. Associations between psoriasis and mental illness: an update for clinicians. Gen Hosp Psychiatry (2022) 75:30–7. doi: 10.1016/j.genhosppsych.2022.01.006

63. Fu, Y, Lee, C-H, and Chi, C-C. Association of psoriasis with inflammatory bowel disease: A systematic review and meta-analysis. JAMA Dermatol (2018) 154:1417–23. doi: 10.1001/jamadermatol.2018.3631

64. Vaengebjerg, S, Skov, L, Egeberg, A, and Loft, ND. Prevalence, incidence, and risk of cancer in patients with psoriasis and psoriatic arthritis: A systematic review and meta-analysis. JAMA Dermatol (2020) 156:421–9. doi: 10.1001/jamadermatol.2020.0024

65. Takeshita, J, Grewal, S, Langan, SM, Mehta, NN, Ogdie, A, Van Voorhees, AS, et al. Psoriasis and comorbid diseases: Epidemiology. J Am Acad Dermatol (2017) 76:377–90. doi: 10.1016/j.jaad.2016.07.064

66. Takeshita, J, Grewal, S, Langan, SM, Mehta, NN, Ogdie, A, Van Voorhees, AS, et al. Psoriasis and comorbid diseases: Implications for management. J Am Acad Dermatol (2017) 76:393–403. doi: 10.1016/j.jaad.2016.07.065

67. Pearce, DJ, Morrison, AE, Higgins, KB, Crane, MM, Balkrishnan, R, Fleischer, AB, et al. The comorbid state of psoriasis patients in a university dermatology practice. J Dermatolog Treat (2005) 16:319–23. doi: 10.1080/09546630500335977

68. Mottillo, S, Filion, KB, Genest, J, Joseph, L, Pilote, L, Poirier, P, et al. The metabolic syndrome and cardiovascular risk a systematic review and meta-analysis. J Am Coll Cardiol (2010) 56:1113–32. doi: 10.1016/j.jacc.2010.05.034

69. Pietrzak, A, Bartosińska, J, Chodorowska, G, Szepietowski, JC, Paluszkiewicz, P, and Schwartz, RA. Cardiovascular aspects of psoriasis: an updated review. Int J Dermatol (2013) 52:153–62. doi: 10.1111/j.1365-4632.2012.05584.x

70. Gelfand, JM, Dommasch, ED, Shin, DB, Azfar, RS, Kurd, SK, Wang, X, et al. The risk of stroke in patients with psoriasis. J Invest Dermatol (2009) 129:2411–8. doi: 10.1038/jid.2009.112

71. Kimball, AB, Guerin, A, Latremouille-Viau, D, Yu, AP, Gupta, S, Bao, Y, et al. Coronary heart disease and stroke risk in patients with psoriasis: retrospective analysis. Am J Med (2010) 123:350–7. doi: 10.1016/j.amjmed.2009.08.022

72. Mehta, NN, Azfar, RS, Shin, DB, Neimann, AL, Troxel, AB, and Gelfand, JM. Patients with severe psoriasis are at increased risk of cardiovascular mortality: cohort study using the General Practice Research Database. Eur Heart J (2010) 31:1000–6. doi: 10.1093/eurheartj/ehp567

73. Zhang, L, Wang, Y, Qiu, L, and Wu, J. Psoriasis and cardiovascular disease risk in European and East Asian populations: evidence from meta-analysis and Mendelian randomization analysis. BMC Med (2022) 20:421. doi: 10.1186/s12916-022-02617-5

74. Eckel, RH, Grundy, SM, and Zimmet, PZ. The metabolic syndrome. Lancet (2005) 365:1415–28. doi: 10.1016/S0140-6736(05)66378-7

75. Kastorini, C-M, Panagiotakos, DB, Georgousopoulou, EN, Laskaris, A, Skourlis, N, Zana, A, et al. Metabolic syndrome and 10-year cardiovascular disease incidence: The ATTICA study. Nutr Metab Cardiovasc Dis (2016) 26:223–31. doi: 10.1016/j.numecd.2015.12.010

76. Vilarrasa, E, Notario, J, Bordas, X, López-Ferrer, A, Gich, IJ, and Puig, L. ORBIT (Outcome and Retention Rate of Biologic Treatments for Psoriasis): A retrospective observational study on biologic drug survival in daily practice. J Am Acad Dermatol (2016) 74:1066–72. doi: 10.1016/j.jaad.2016.01.037

77. Esposito, M, Saraceno, R, Giunta, A, Maccarone, M, and Chimenti, S. An Italian study on psoriasis and depression. Dermatology (2006) 212:123–7. doi: 10.1159/000090652

78. Lamb, RC, Matcham, F, Turner, MA, Rayner, L, Simpson, A, Hotopf, M, et al. Screening for anxiety and depression in people with psoriasis: a cross-sectional study in a tertiary referral setting. Br J Dermatol (2017) 176:1028–34. doi: 10.1111/bjd.14833

79. Dowlatshahi, EA, Wakkee, M, Arends, LR, and Nijsten, T. The prevalence and odds of depressive symptoms and clinical depression in psoriasis patients: a systematic review and meta-analysis. J Invest Dermatol (2014) 134:1542–51. doi: 10.1038/jid.2013.508

80. Fleming, P, Bai, JW, Pratt, M, Sibbald, C, Lynde, C, and Gulliver, WP. The prevalence of anxiety in patients with psoriasis: a systematic review of observational studies and clinical trials. J Eur Acad Dermatol Venereol (2017) 31:798–807. doi: 10.1111/jdv.13891

81. Wu, JJ, Poon, K-YT, Channual, JC, and Shen, AY-J. Association between tumor necrosis factor inhibitor therapy and myocardial infarction risk in patients with psoriasis. Arch Dermatol (2012) 148:1244–50. doi: 10.1001/archdermatol.2012.2502

82. Ahlehoff, O, Skov, L, Gislason, G, Lindhardsen, J, Kristensen, SL, Iversen, L, et al. Cardiovascular disease event rates in patients with severe psoriasis treated with systemic anti-inflammatory drugs: a Danish real-world cohort study. J Intern Med (2013) 273:197–204. doi: 10.1111/j.1365-2796.2012.02593.x

83. Bissonnette, R, Tardif, J-C, Harel, F, Pressacco, J, Bolduc, C, and Guertin, M-C. Effects of the tumor necrosis factor-α antagonist adalimumab on arterial inflammation assessed by positron emission tomography in patients with psoriasis: results of a randomized controlled trial. Circ Cardiovasc Imaging (2013) 6:83–90. doi: 10.1161/CIRCIMAGING.112.975730

84. Yang, Z-S, Lin, N-N, Li, L, and Li, Y. The effect of TNF inhibitors on cardiovascular events in psoriasis and psoriatic arthritis: an updated meta-analysis. Clin Rev Allergy Immunol (2016) 51:240–7. doi: 10.1007/s12016-016-8560-9

85. Wu, JJ, Guérin, A, Sundaram, M, Dea, K, Cloutier, M, and Mulani, P. Cardiovascular event risk assessment in psoriasis patients treated with tumor necrosis factor-α inhibitors versus methotrexate. J Am Acad Dermatol (2017) 76:81–90. doi: 10.1016/j.jaad.2016.07.042

86. Ikonomidis, I, Papadavid, E, Makavos, G, Andreadou, I, Varoudi, M, Gravanis, K, et al. Lowering interleukin-12 activity improves myocardial and vascular function compared with tumor necrosis factor-a antagonism or cyclosporine in psoriasis. Circ Cardiovasc Imaging (2017) 10:e006283. doi: 10.1161/CIRCIMAGING.117.006283

87. Elmets, CA, Leonardi, CL, Davis, DMR, Gelfand, JM, Lichten, J, Mehta, NN, et al. Joint AAD-NPF guidelines of care for the management and treatment of psoriasis with awareness and attention to comorbidities. J Am Acad Dermatol (2019) 80:1073–113. doi: 10.1016/j.jaad.2018.11.058

88. Gelfand, JM, Shin, DB, Duffin, KC, Armstrong, AW, Blauvelt, A, Tyring, SK, et al. A randomized placebo-controlled trial of secukinumab on aortic vascular inflammation in moderate-to-severe plaque psoriasis (VIP-S). J Invest Dermatol (2020) 140:1784–1793.e2. doi: 10.1016/j.jid.2020.01.025

89. Gordon, KB, Langley, RG, Gottlieb, AB, Papp, KA, Krueger, GG, Strober, BE, et al. A phase III, randomized, controlled trial of the fully human IL-12/23 mAb briakinumab in moderate-to-severe psoriasis. J Invest Dermatol (2012) 132:304–14. doi: 10.1038/jid.2011.304

90. Tzellos, T, Kyrgidis, A, Trigoni, A, and Zouboulis, CC. Association of anti-IL-12/23 biologic agents ustekinumab and briakinumab with major adverse cardiovascular events. J Eur Acad Dermatol Venereol (2013) 27:1586–7. doi: 10.1111/jdv.12126




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2023 Yu, Huang, Yan and Jiang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fimmu.2023.1272080_cover.jpg
’ frontiers | Frontiers in Immunology

A comprehensive overview of psoriatic
research over the past 20 years: machine
learning-based bibliometric analysis





OEBPS/Images/fimmu-14-1272080-g007.jpg
Molecular pathogenesis -
Epidemiological study -
Phototherapy -
Nail psoriasis -
Biological agents B
Rare case report

Clinical trials - . U _

GWAS -
skininflammation S NN L
Meta-analysis and systemic review -
Topical treatment -
Gene expression -
Psoriatic arthritis 4
Cardiovascular comorbidities
Immune cells -
TNF-a inhibitors -
Treatment study -
Skin lesion presentations -
Case control study -
Serum biomarkers -
Metabolic syndrome -
Topical drug delivery -
Joint involvement -
Life quality study -
Vascular hyperplasia - - 0.06
T helper cells -
Epigenetic factors -
Cost-effectiveness analysis
Combined topical therapy -
Joint imaging -
Assessment strategy -
Skin barrier
Diagnostic criteria 4 - 0.04
JAK inhibitors -
Obesity
Tuberculosis infection
MTX-induced liver damage +
Psychological disorders -
Differential diagnosis of arthritis -
Autoantibodies -
Treatment related cancer risks -
Oxidative stress - - 0.02
Biomarkers of cardiovascular comorbidities
Palmoplantar psoriasis -
Traditional Chinese medicine -
Related skin diseases -
Drug development -
Microbiota
Lifestyle risk factors

Small molecules inhibitor
| ] | ] ] | ] ] | | | | | | | | | ] | | - 0.00






OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        A comprehensive overview of psoriatic research over the past 20 years: machine learning-based bibliometric analysis

      

        		

          Background

        



        		

          Objectives

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          Introduction

        



        		

          Materials and methods

        

          		

            Screening of publications and access

          



          		

            Latent Dirichlet allocation analysis

          



        



        



        		

          Results

        

          		

            The number of publications in psoriasis research increases every year

          



          		

            The United States, China, and Italy have the highest numbers of publications in psoriatic research

          



          		

            MeSH term “Severity of illness index”, “Treatment outcome”, “Dermatologic agents” occurs most frequently

          



          		

            LDA identified three areas and 50 branched topics in psoriatic research

          



          		

            LDA heatmap results: “Molecular pathogenesis”, “Clinical trials” and “Skin inflammation” are current focuses and most increased topics

          



        



        



        		

          Discussion

        



        		

          Conclusion

        



        		

          Data availability statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/fimmu-14-1272080-g005.jpg
Lifestyle nisk factors

Micrabiota Small molegules inhibitor

Palmoplantar psoriasis

g 2 2 Psychological stress

Diagnostic criteria \

Tuberculosis infection

Drug developmen Joint imaging
\

MTX-inducediliver damage an lesion
"4

Life_qguali

)

study

Epigene ess analysis

Cost-effectiv
Joint in

Traditional Chipese medicine
riasis
Topical diag delivery

temic review

Autoan&odiMOIecul Patinc

l‘ & A ll' “ A / ¢ JAK inpibitors
pep@gNE € A o NOANE g1

Vasular Differential diagnosis of arhritis

. Topica

cells Combined tapical therapy

Oxidative stress

Obesity Related skin diseases

Skin igarrier Caridovascular comorbidites

. Basic Research . Clinical Manifestations and Comorbidities . Management and Review





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
United States China Italy
MeSH term Number of MeSH term Number of MeSH term Number of
publications publications publications
Top 1 Treatment Outcome 431 Keratinocytes 337 Treatment Outcome 460
Top 2 Severity of Illness 406 Disease Models, 260 Severity of Illness 414
Index Animal Index
Top 3 Tumor Necrosis 309 Case-Control Studies 234 Antibodies, 333
Factor-alpha Monoclonal
Top 4 Antibodies, 284 Cell Proliferation 224 Antibodies, 313
Monoclonal, Monoclonal,
Humanized Humanized
Top 5 Antibodies, 248 Signal Transduction 213 Dermatologic Agents 298
Monoclonal
Top 6 Antirheumatic Agents 208 Severity of Illness 210 ‘Tumor Necrosis 245
Index Factor-alpha
Top 7 Dermatologic Agents 205 Cytokines 206 Etanercept 204
Top 8 Etanercept 201 Inflammation 196 Immunoglobulin G 183
Top 9 Retrospective Studies 200 Genetic 168 Receptors, Tumor 178
Predisposition to Necrosis Factor
Disease
Top 10 Adalimumab 172 Interleukin-17 167 Double-Blind Method 169
Top 11 Quality of Life 142 Treatment Outcome 165 Quality of Life 168
Top 12 Biological Products 139 Tumor Necrosis 126 Interleukin-17 159
Factor-alpha
Top 13 Immunoglobulin G 135 Polymorphism, 119 Immunosuppressive 158
Single Nucleotide Agents
Top 14 Case-Control Studies 131 Gene Expression 110 Antirheumatic Agents 149
Regulation
Top 15 Infliximab 131 RNA, Messenger 101 United States 134
Top 16 Receptors, Tumor 130 MicroRNAs 97 Inflammation 132
Necrosis Factor
Top 17 Immunosuppressive 127 Cells, Cultured 92 Adalimumab 126
Agents
Top 18 Arthritis, Rheumatoid 122 NF-kappa B 91 Risk Factors 116
Top 19 Risk Factors 121 Risk Factors 90 Retrospective Studies 115
Top 20 Aged, 80 and over 121 Interleukins 88 Biological Products 111

MeSH, the Medical Subject Headings.





OEBPS/Images/fimmu-14-1272080-g001.jpg
Identification

Included

Records identified from*:
Databases (Pubmed, n =
30,590)

Registers (n = 0)

Records screened
(n=28,178)

Reports sought for retrieval
(n =24,505)

Reports assessed for eligibility

(n = 22,344)

Reports included in LDA model
(n=21,928)

Records removed before
screening:
Duplicate records removed
(n=2,412)
Records marked as ineligible
by automation tools (n = 0)
Records removed for other
reasons (n = 0)

Records excluded**
(by automation tools, n = 3,673)
(by @ human, n=0)

Reports without abstract
retrieved
(n=2,161)

Reports excluded:
Not in English (n = 416)






OEBPS/Images/fimmu-14-1272080-g003.jpg
0
1S61 I—————————
%
LS61 &\
Eo)
-
65T ————— 7,
4y
2,
%,

sisersosd uo suonesrjqnd jo JaqunN





OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Images/fimmu-14-1272080-g006.jpg
175
Molecular pathogenesis

150 —+— Clinical trials
—e— Skin inlfammation
125 —e— Epidemiological study
—+— Biological agents
100 —%— Nail proriasis
—— Joint involvement
75 —&— Treatment study
—#— Meta-analysis and systemic review
50 —&— Gene expression
25
0

2002 2007 2012 2017 2022





OEBPS/Images/fimmu-14-1272080-g004.jpg
2000 1
—— Severity of lliness Index
1750 1 —— Treatment Outcome
—— Dermatologic Agents
1500 4 —— Antibodies, Monoclonal
—— Tumor Necrosis Factor-alpha
12504 —— Quality of Life
6604 ~——— Antirheumatic Agents
—— Risk Factors
750 4 —_— Etangrcept
—— Adalimumab
500 1
250 1

-
2003-2007 2008-2012 2013-2017 2018-2022





OEBPS/Images/table1.jpg
2003-2007 2008-2012 2013-2017 2018-2022

MeSH term Number of MeSH Number of MeSH Number of MeSH Number of
publications term publications term publications term publications

Top Treatment Outcome 578 Severity of 811 Severity of 1271 Severity of 1737
1 Tliness Index Tliness Index Illness Index

Top Severity of Tllness 544 Treatment 768 Treatment 1115 Treatment 1578
2 Index Outcome Outcome Outcome

Top Dermatologic 382 Antibodies, 684 Dermatologic 785 Quality of 841
3 Agents Monoclonal Agents Life

Top Antibodies, 367 Tumor 588 Tumor 694 Antibodies, 802
4 Monoclonal Necrosis Necrosis Monoclonal,

Factor-alpha Factor-alpha Humanized

Top Tumor Necrosis 269 Dermatologic 492 Case-Control 651 Dermatologic 778
5 Factor-alpha Agents Studies Agents

Top Immunoglobulin G 243 Receptors, 400 Risk Factors 575 Retrospective 729
6 Tumor Studies

Necrosis
Factor

Top  Immunosuppressive 233 Etanercept 394 Antibodies, 529 Biological 683

7 Agents Monoclonal, Products
Humanized

Top  Receptors, Tumor 229 Case-Control 363 Quality of Life 489 Interleukin-17 664
8 Necrosis Factor Studies

Top Quality of Life 220 Quality of 336 Retrospective 467 Inflammation 593
9 Life Studies

Top Etanercept 217 Risk Factors 319 Antirheumatic 466 Keratinocytes 556
10 Agents

MeSH, the Medical Subject Headings.





OEBPS/Images/fimmu-14-1272080-g002.jpg
Total number of publications

2500

2000

1500

-
o
o
o

500

The trend of psoriasis publications

250
2268 S
2169
200
18641860
-
1L
1466 150 S
1369 1377 S
(-
| ¥ go
U PO 111211504152 g.
100 §
g34 863 .g
-
w
T B
50
0
A @ v % 6 o
QQQQQQQ'\'\'\'\\'\\'\'\'\ q,
> Q@@@@@@@@w@@@@@@@w@





