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Background

In recent years, new therapeutic options to overcome the mechanisms of tumor immune suppression be effective in the treatment of cutaneous melanoma. These approaches have also been applied in ocular melanoma. The aim of this study is to present the current status and research hotspots of immunotherapy for ocular melanoma from a bibliometric perspective and to explore the field of immunotherapy for malignant ocular melanoma research.





Methods

In this study, the Web of Science Core Collection database (WoSCC) and Pubmed were selected to search the literature related to immunotherapy of ocular melanoma. Using VOSviewer, CiteSpace, the R package “bibliometrix,” and the bibliometric online platform through the construction and visualization of bibliometric networks, the country/region, institution, journal, author, and keywords were analyzed to predict the most recent trends in research pertaining to ocular melanoma and immunotherapy.





Results

A total of 401 papers and 144 reviews related to immunotherapy of ocular melanoma were included. The United States is the main driver of research in the field, ranking first in terms of the number of publications, total citations, and H-index. The UNIVERSITY OF TEXAS SYSTEM is the most active institution, contributing the most papers. Jager, Martine is the most prolific author, and Carvajal, Richard is the most frequently cited author. CANCERS is the most published journal in the field and J CLIN ONCOL is the most cited journal. In addition to ocular melanoma and immunotherapy, the most popular keywords were “uveal melanoma” and “targeted therapy”. According to keyword co-occurrence and burst analysis, uveal melanoma, immunotherapy, melanoma, metastases, bap1, tebentafusp, bioinformatics, conjunctival melanoma, immune checkpoint inhibitors, ipilimumab, pembrolizumab, and other research topics appear to be at the forefront of this field’s research and have the potential to remain a hot research topic in the future.





Conclusion

This is the first bibliometric study in the last 30 years to comprehensively map the knowledge structure and trends in the field of research related to ocular melanoma and immunotherapy. The results comprehensively summarize and identify research frontiers for scholars studying immunotherapy associated with ocular melanoma.
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1 Introduction

Melanoma is a relatively rare tumor originating from melanocytes in the skin, mucous membranes (nasal mucosa, oropharynx, lungs, gastrointestinal tract, vagina, anus/rectum, urinary tract), and eyes (uvea, conjunctiva, eyelids, orbit), while melanomas of the ocular choroid, ciliary body, and iris are collectively referred to as uveal melanoma (1–3). Ocular melanoma is the second most common type after cutaneous melanoma and is the most common primary intraocular malignancy in adults (4). The vast majority of ocular melanomas originate in the uvea, accounting for 82.5% of all melanomas, while the incidence of conjunctival melanoma is lower (5). In the United States, the annual incidence of ocular melanoma is approximately 6 per million, with a male predominance and a male-to-female ratio of 1.29. The incidence of uveal melanoma and conjunctival melanoma is 4.9 per million and 0.4 per million, respectively (2, 6–8). Important cytogenetic and genetic risk factors for melanoma development include chromosome 3 haplogroups, guanine mutations in the nucleotide-binding protein GNAQ/GNA11, and braca1-associated protein 1 (BAP 1) deletion (9–11). Both ocular removal and treatment that maintains the eye are options for localized ocular melanoma. The treatment strategy for ocular melanoma should be individualized. For primary uveal melanoma, plaque brachytherapy is currently the most commonly used eye-preserving treatment for small to medium-sized uveal melanomas. Proton beam radiation therapy is indicated for tumors of significant size, challenging shape, and location, while removal of the eye is limited to advanced tumors (12, 13). Nearly 50% of patients with uveal melanoma get metastases within 15 years of initial diagnosis, despite high local disease control rates with surgery or radiation therapy (14). Conjunctival melanoma is rare, but its incidence is on the rise. It occurs mainly in white adults. Conjunctival melanoma treatment currently involves significant local excision, adjuvant therapy with brachytherapy, cryotherapy, and local application of chemotherapeutic drugs (15, 16). For the treatment of conjunctival melanoma, extensive local surgical resection followed by individualized proton beam radiotherapy (PBRT) is increasingly becoming a feasible strategy, even in locally advanced conjunctival melanoma (17). Either uveal melanoma or conjunctival melanoma, patients with metastases have a poor prognosis because there are no effective systemic treatments available (18–20). The greatest success in the treatment of cutaneous melanoma has been achieved in recent years (21), with immunotherapy with anti-ctla -4 and anti-pd -1/PD-L1 drugs significantly changing the treatment paradigm for metastatic cutaneous melanoma (22, 23). However, as a subtype of malignant melanoma, the significant progression-free survival (PFS) and overall survival (OS) of immunotherapy and molecularly targeted agents for advanced non-uveal melanoma have not been matched in ocular melanoma (24, 25). As our understanding of the genetic and molecular pathways of ocular melanoma pathogenesis has advanced considerably, clinical trials of immunotherapy for ocular melanoma have been completed or are underway, and data from these well-designed studies will help guide the future direction of this rare disease. Thus, immunotherapy of ocular melanoma has important research value and broad clinical applications.

Bibliometric analysis is a powerful tool for understanding the research landscape of a field of study. It uses quantitative methods to measure and analyze the impact of scholarly work. This can include the number of citations, the number of authors and institutions, the number of journals, and other data. Bibliometric analysis can provide insight into trends, patterns, and relationships in research, helping to identify key areas of focus and potential opportunities for further research (26, 27). There are no bibliometric studies on immunotherapy of ocular melanoma. The purpose of this paper is to systematically summarize and visually analyze the literature in the field of immunotherapy of ocular melanoma based on Web of Science and Pubmed, using CiteSpace and VOSviewer software, to depict the research hotspots and trends of immunotherapy of ocular melanoma in the past 30 years.




2 Materials and methods



2.1 Data source and search strategy

Considering the quality of eligible literature and the appropriate reference format requirements, the Web of Science Core Collection (WoSCC, Clarivate Analytics) is the most suitable database for bibliometric analysis based on previous studies (28, 29). PubMed is the MEDLINE database, which is one of the most authoritative databases of abstract-based medical literature in the world today and the most widely used free MEDLINE search tool on the Internet. These two databases are classic citation databases that include literature abstracts and other relevant data, such as citations and research collaboration information, which are useful for bibliometric analysis. Furthermore, they can directly inform the construction and visualization of bibliometric networks in VOSviewer and CiteSpace. Therefore, these two databases were selected for this investigation. Ocular melanoma is the second most common type of melanoma after skin, originating from melanocytes in the conjunctiva and uvea of the eye. Although rare, it can also arise from melanocytes located in the orbit. The vast majority of ocular melanomas originate in the uvea, while the incidence of conjunctival melanoma is much lower. In contrast, uveal melanoma originates from the melanocytes of the uvea, including the iris, ciliary body, and choroid, and is the most common primary intraocular malignancy in adults. There were only a few articles about the immunotherapy of ocular melanoma before 1991, so every literature search was conducted on the same day (19 October 2022) to prevent the bias caused by database updates. Details of the search strategy are provided in Supplementary Material Supplementary Data. Terms related to immunotherapy and ocular melanoma entered into the WoS engine were extracted from the Medical Subject Headings (MeSH) in PubMed, and the wildcard “*” was used in place of any number of characters for the most comprehensive search of relevant literature. The use of truncation searches and the truncation symbol “*” increased recollection and prevented missed examination. The criteria for selecting literature were as follows: (1) The time period covered the period from January 1, 1991, through October 19, 2022; (2) Only reviews and articles were available as documents; (3) Language could only be set in English. Keep track of every piece of content, including the title, authors, abstract, keywords and cited references. 699 articles in total about the immunotherapy of ocular melanoma were searched from 1991 to 2022 (October 19, 2022). 149 publications were excluded including meeting abstract, editorial material, letter, correction, news item and non-English works of literature. Furthermore, the remaining 550 papers were manually re-screened to exclude 5 papers that were not related to ocular melanoma. The final dataset, which consisted of 545 legitimate literatures (401 articles and 144 reviews), was eventually obtained and exported in plain text format using the “Full Record and Cited References” function for further analysis. The text files were renamed to “download.txt,” which CiteSpace software was able to read them. Figure 1 depicts the comprehensive literature screening procedure. The above data was imported into Microsoft Excel 365 for further analysis. To guarantee the accuracy of the findings, data extraction, literature selection and analysis were all carried out separately by two researchers. Any disagreements between the two reviewers were resolved by conversation with an experienced expert.




Figure 1 | Process flow diagram for the selection and search of the literature.






2.2 Bibliometric analysis and visualization

In this analysis, the primary factors considered were annual publications, citation count, country/region, journal, institutions, authors, co-cited references, and keywords. The H-index is used to measure the production and influence of a nation, institution, or journal. It is determined by taking into account that a scientist/country publishes h papers, each of which receives at least h citations (30). The H-index is a valuable metric for researchers because it allows them to see the impact of their work. Five bibliometric tools were used in this work to further analyze the information acquired from the aforementioned sources, including the software CiteSpace (6.3.R3), VOSviewer (1. 6. 18), Bibliometrics (3.1.4), Microsoft Office Excel 365, “bibliometrix” R package(version 3.1.4), and an online platform (https://bibliometric.com/).

CiteSpace, a java-based bibliometric tool developed by Prof. Chen Chaomei of Drexel University, is an influential visualization software for obtaining quantitative information and discovering relevant trends and dynamics in specific scientific fields (31). Its citation and keyword burst detection identify a dramatic increase in scientific activity over a limited period and captures the growing interest in a specific research area (32). The citespace software settings are as follows: (1) Time slicing: 1991-2022; time zone selection (year per slice): 1 year; node type: reference, keyword. (2) The threshold (g-index): 10, that is, the g index is the largest number that equals the average number of citations of the most highly cited g publications. In order to prevent the co-citation network from being too complex, a Pathfinder algorithm was used in this paper, which could simplify the network by removing the edges that violate the triangle inequality and accurately extract the key structure of the network. The default system was selected for visualization. CiteSpace standardized algorithms included the Cosine similarity algorithm, Jaccard similarity algorithm, and Dice similarity coefficient. The next step was to analyze the relationship between the data. The software used the method of cluster analysis to reveal the correlation. CiteSpace clustering algorithm mainly used nominal terms to detect research hotspots, which could help researchers find mutation words in the map, explore research hotspots, and grasp the research direction. There were three Clustering algorithms: Clustering algorithm, LLR algorithm, and MI algorithm. At the same time, OALM was used to analyze the number of common national articles by year, the number of common keywords by year, partnerships (including authors, institutions, and countries) and article citation relationships.

VOSviewer is a software tool widely used to visualize and build bibliometric network maps, developed by Professors Eck and Waltman at Leiden University using the Java language. It can evaluate and visualize research characteristics from different perspectives and has powerful features for constructing and visualizing bibliometric networks such as co-authorship, co-citation, and co-occurrence network maps for journals, countries, authors, or keywords (33). In addition, VOSviewer can provide three types of network maps, including network visualization maps, coverage visualization maps, and density visualization maps (34). The VOSviewer software package enables construction and analysis of bibliometric maps. In this study, the parameters of the VOSviewer were as follows: The counting method was selected for “full counting.” The minimum number of citations for the co-cited authors and co-cited references was twenty and forty, respectively. The unit of analysis of the co-occurrence keyword was “all keyword,” and the threshold for the minimum number of occurrences was set to thirty. Each software allows for the construction and visualization of bibliometric networks to facilitate understanding of the GM/CI research. Specifically, the distribution of each component analyzed in the bibliometric analysis was assessed by a software package applying machine learning. For this, we used the following variables: annual scientific production, average citations per year, most relevant journals, journals dynamics, most impact journals by H-index or total citations (TC), top journals’ production over time, most relevant authors, top authors’ production over time, author local impact, most relevant affiliations, relevant funding agencies, country scientific production, collaboration network of countries, corresponding author’s country, top countries’ production over time, historical direct citation network, most global cited papers, most relevant keywords and cluster analysis of keywords. The journals’ impact factor (IF) and partition refer to the “2020 Journal Citation Reports”. In addition, Microsoft Office Excel 365 was used for index model building, while the “bibliometrix” R package was used for local citation statistics. In this descriptive study, variables were presented as numbers and percentages. No comparisons were made; therefore, no P values was set.





3 Materials and methods ethics statement

All of the data utilized in this research were sourced from open-access databases, and neither human participants nor animals were employed in this investigation. As a result, ethical approval wasn’t necessary.




4 Results



4.1 General trends in paper publication

Quantitative analysis of published papers can help identify which papers are most influential and useful in the scientific community. This information can be used to improve the quality of scientific papers and to guide the research of scientists. The distribution of publications in the literature for each year from 1991-2022 is shown in Figure 2. The annual number of publications on immunotherapy for ocular melanoma gradually increased during the 31 years, except for the decreasing number of publications at individual time points. From 1991 to 2010, there were fewer than 8 publications per year on average, and starting in 2011, the number of publications gradually entered a rapid growth phase. A logistic regression model was used to plot the time curve of the number of publications and predict the future global trend of the number of publications. The figure shows the fitted curve of the annual publication trend with a correction factor R2 of 0.9814 (y=4.365e0.1463x). In conclusion, these results indicate that the research related to ocular melanoma and immunotherapy has attracted more researchers’ attention and entered a phase of rapid development. These findings suggest that research on immunotherapy and ocular melanoma has gained more traction among scientists and has entered a phase of continuous growth.




Figure 2 | Global trend of annual publications related to immunotherapy for ocular melanoma from 1991 to 2022.






4.2 Analysis of published articles by countries/regions

A total of 545 papers from 218 academic journals with 3266 authors from 982 institutions in 42 countries/regions were included in this study. The top 10 countries/regions in terms of the number of articles published in this research area were mainly the United States (228, 41.83%), China (94, 17.25%), Germany (59, 10.83%), and England (43, 7.89%). The total citations were 7499, 1010, 2050, and 1687, while the corresponding H-index were 51, 15, 22, and 22. Regarding citation frequency, the Spanish literature had the highest average citation frequency (43.31). England had the second-highest average frequency of citations (39.23), followed by France (37.97), Australia (37.79), and Germany (34.75) (Table 1). The annual trend in the number of papers is shown in Figure 3A, with the United States being the leading country in the number of annual documents from 1991 to 2022. A collaboration analysis was conducted to examine the international collaborations observed from 1998-2022. Figure 3B shows that the U.S. has the most international collaborations in this area, followed by France. And England has the most substantial ties to the United States. The United States is the largest node on the national network map (Figure 3C). In addition, certain countries, such as China, Germany, and England, show high centrality, which implies that these countries may play a crucial role in this research area.


Table 1 | The top 10 countries/regions contributing to immunotherapy for ocular melanoma.






Figure 3 | (A) The annual number of publications in the top 10 countries/regions from 1991 to 2022. (B) The network map of collaboration between countries/regions based on the website https://bibliometric.com/. (C) The density map of countries/regions based on VOSviewer. Minimum number of documents of a country ≥ 5.






4.3 Analysis of institutions

The top 10 institutions in the ranking of publications are shown in Table 2. The top 10 institutions published 290 articles (53.21%), among which the UNIVERSITY OF TEXAS SYSTEM published the most articles with 36 (6.6%), followed by MEMORIAL SLOAN KETTERING CANCER CENTER with 32 (5.9%) and LEIDEN UNIVERSITY with 31 (5.7%). The analysis of the collaborative network of institutions is shown in Figure 4A. Literature from 982 institutions was included, with no less than 5 articles per institution. The data were analysed using VOSviewer with 48 nodes, 6 clusters, and 201 links on the network map, with MEMORIAL SLOAN KETTERING CANCER CENTER as the node center. Figure 4B shows the time overlay into the analysis of the cooperative network of the institution. In this map, the node colors reflect the average year of emergence corresponding to each institution. The top 10 institutions joined earlier, as shown by the color gradient in the lower right corner.


Table 2 | The top 10 institutions with the most publications on immunotherapy for ocular melanoma.






Figure 4 | (A) Network visualization of institutions based on VOSviewer. (B) Visualization of institutions overlays based on VOSviewer. Nodes marked in purple or blue represent institutions that appeared earlier and started to be studied, while those marked in yellow represent institutions that are emerging. Minimum number of documents of an organization ≥ 5.






4.4 Analysis of authors and co-cited authors

The number of research papers published by the authors reflects their contribution to the research in the field. The top 10 authors published 114 papers, accounting for approximately 20.91% of the total number of papers published in the field. The top 10 most prolific authors in the field are listed in Table 3. The most prolific authors were Jager, Martine [20 (3.67%)], followed by Carvajal, Richard [17 (3.12%)], Patel, Sapna P. [10 (1.83%)], Heppt, Markus [10 (1.83%)] and Berking, Carola [10 (1.83%)]. Table 4 also lists the 10 most frequently co-cited authors, including Carvajal, Richard (386), Jager, Martine (211), Sullivan, R. J (207), Piulats, Josep M (205) Postow, Michael A. (199). Carvajal, Richard (COLUMBIA UNIVERSITY, USA), Jager, Martine (LEIDEN UNIVERSITY MEDICAL CENTER, NETHERLANDS), Heppt, Markus, and Berking, Carol (FRIEDRICH ALEXANDER UNIVERSITY, GERMANY) are among the top 10 authors in both lists.


Table 3 | The top 10 most productive authors contributed to immunotherapy for ocular melanoma.




Table 4 | The top 10 co-cited authors with the most publications on immunotherapy for ocular melanoma.






4.5 Analysis of journals and co-cited journals

In this research field, the collected material was published in 218 journals altogether. The top 10 journals published 172 papers related to immunotherapy of ocular melanoma, accounting for 31.56% of the total number of publications. The top 10 journals with the highest output in this study are listed in Table 5. The journal with the highest number of publications was CANCERS (IF=6.575,2021) [51 (9.36%)], followed by MELANOMA RESEARCH (IF=3.199,2021) [29 (5.32%)], FRONTIERS IN ONCOLOGY (IF=5.738,2021) [15 (2.75%)] and JOURNAL FOR IMMUNOTHERAPY OF CANCER (IF=12.469,2021) [15 (2.75%)]. Among the top 10 journals, the JOURNAL FOR IMMUNOTHERAPY OF CANCER has the highest IF (12.469). Co-citation analysis was performed by VOSviewer identified journals with a citation frequency ≥ 200 (Figure 5A). Figure 5B shows the co-citation analysis of FRONTIERS IN ONCOLOGY. The co-citation analysis measures the degree of association between articles. The co-citation analysis illustrates the relationship between items based on the number of times they are cited together. The influence of a journal depends on its co-citation frequency. The top 5 co-cited journals in order were: J CLIN ONCOL (1514), NEW ENGL J MED (1369), CLIN CANCER RES (1170), INVEST OPHTH VIS SCI (1143), and CANCER RES (925). In addition, a dual map overlay of journals related to immunotherapy for ocular melanoma was constructed (Figure 5C). The dual map overlay of journals depicted the subject distribution of academic journals, and the left-to-right sample waves depicted the citation associations, represented by colored paths. There are two main citation paths on the current map. The two main citation paths are marked in orange and green in Figure 5C. The two main paths show that literature published in molecular/biology/immunology and medicine/medical/clinical is mainly cited by researchers published in molecular/biology/genetics journals.


Table 5 | The top 10 journals and co-cited journals related to immunotherapy for ocular melanoma.






Figure 5 | (A) Network map of co-citation analysis of journals based on VOSviewer. Minimum number of citations of a source ≥ 200. (B) Network map of co-citation analysis of FRONTIERS IN ONCOLOGY based on VOSviewer. (C) The dual-map overlay of academic journals in the field of immunotherapy of ocular melanoma based on CiteSpace software.






4.6 Analysis of references with citation burst

CiteSpace can divide the co-citation network into clusters, displaying closely related references in one cluster and loosely connected references in another cluster. The words of the citation titles in the clusters are used to denote each cluster. The nine largest clusters extracted from references in the cited literature include #0 tebentafusp, #1 nras, #3 ipilimumab, #4 mucosal melanoma, #5 uveal melanoma, #6 diagnosis, #7 bioinformatics, #8 dacarbazine, and #9 melanoma (Figure 6A), with cluster 2 not shown and unfiltered because there were fewer than 10 articles. Cluster plots can be converted to a timeline format using the cluster numbers as the y-axis, which reflects the temporal characteristics of the research hotspots in the field (Figure 6B). The timeline plot depicts the research progress of the field and its eight subfields over time (Table S1). The largest cluster is #0 tebentafusp, followed by #9 melanoma and #4 mucosal melanoma. #6 diagnosis and #1 nras occur earlier, suggesting that early development of ocular melanoma is focused on a definitive diagnosis. #0 tebentafusp and #3 ipilimumab are current research hotspots, suggesting that these two agents are currently favorable for immunotherapy of ocular melanoma. In addition, citation burst is a valuable indicator of references that reflect the interest of researchers in a particular field over some time. Table 6 lists the top 10 most cited original publications on immunotherapy for ocular melanoma. These selected articles cover the years 2009 to 2020. The most frequently cited paper was published in 2015 and was written by Dirk Schadendorf with 306 citations (38.25). Tadepally Lakshmikanth’s paper was the second-most cited, receiving 249 citations (17.79). Heinz Läubli’s third co-cited paper was published and received 212 citations (26.50). In our study, CiteSpace identified the top 20 most frequent bursts, as shown in Figure 6C, where the blue line indicates the period and the red line indicates the duration of the reference burst occurring. The publication entitled “Effect of selumetinib vs chemotherapy on progression-free survival in uveal melanoma: a randomized clinical trial” published in 2014 ranked first (intensity = 18.09).




Figure 6 | (A) The clustered network map of co-cited references using by CiteSpace. (B) The timeline view of clusters of co-cited references using by CiteSpace. (C) The top 20 references with the strongest citation bursts. The red bar represents the begin and end year of the burst duration.




Table 6 | The top 10 documents with the most citations of immunotherapy for ocular melanoma.



To better understand the various subtypes of ocular melanoma, we performed separate cluster analyses for conjunctival melanoma as well as orbital melanoma. Orbital melanoma had only two publications and could not be analyzed. Conjunctival melanoma has 40 publications. As shown in Figure S1, the four largest clusters extracted from the cited literature include #1 cutaneous melanoma, #2 immunology, #3 braf mutation, and #4 pd-1. The largest cluster that is also a current research hotspot is #2 immunology, while #3 braf mutation occurs earliest, suggesting that the early development of conjunctival melanoma is mainly focused on its biological studies. The #4 pd-1 shows that this antibody drug contributes to the immunotherapy of conjunctival melanoma.




4.7 Analysis of keywords and hotspots

Keywords can offer researchers information on research topics and research methodologies of publications, and keyword co-occurrence analysis is frequently used to identify research hotspots and directions in this field of study. The co-occurrence analysis illustrates the relationship between the items, based on the number of works in which they appear together, which is one of the important means to track scientific development. A network visualization map is generated for keywords with more than 5 co-occurrences. As shown in Figure 7A, there are 53 nodes on the visualization map, among which “uveal melanoma” is in the center of the node, followed by “immunotherapy” and “melanoma”. As shown in Figure 7A, all identified keywords can be divided into 3 categories, “ocular melanoma immunotherapy research” “ immune checkpoint research” and “immune checkpoint inhibitors research”. These clusters are the most prominent topics in ocular melanoma immunotherapy at present. For the “ocular melanoma immunotherapy studies” cluster, the main keywords are uveal melanoma, immunotherapy, mucosal melanoma, conjunctival melanoma, prognosis, metastatic uveal melanoma, and tumor microenvironment. The main keywords clustered in the “immune checkpoint studies” were melanoma, targeted therapy, braf, bap1, metastasis, and nras. While in the “immune checkpoint inhibitors research”, the main keywords were ipilimumab, pd-1, ocular melanoma, pembrolizumab, and nivolumab. The density visualization of keywords is shown in Figure 7B, the top three most frequent keywords are “uveal melanoma”, followed by “immunotherapy” and “melanoma”. The overlay visualization map is shown in Figure 7C, which summarizes the occurrence of keywords from the perspective of time zones. Burst keywords are terms that are frequently cited over a while. The burst keywords were detected using the CiteSpace algorithm. The top 24 keywords with the highest burst intensity are shown in Figure 7D. The keyword with the highest citation frequency was “uveal melanoma” (2017-2021), followed by “immunotherapy “(2017-2021) and “melanoma” (2015-2020). The keywords with the longest outbreak were “metastases”, which lasted 16 years from 2002 to 2018. In particular, “bap1”, “tebentafusp”, “bioinformatics”, “ conjunctival melanoma”, and “immune checkpoint inhibitors” are five keywords that are still in the process of explosion. Burst keywords are words that are frequently cited over a period of time. The top 10 keywords with the strongest citation bursts are shown in Figure 7E. The blue line represents the period from 1991 to 2022, while the period of each burst keyword is plotted by the red line. Keywords with burst citations after 2014 are “ ipilimumab” (2014-2019, intensity of 6.41), “pembrolizumab” (2017 -2019, intensity of 5.7), “pd 1” (2019-2020, intensity of 4.51), “tumor-infiltrating lymphocyte” (2019-2020, intensity of 4.41), “immune checkpoint inhibitor” (2020-2022, intensity 4.73). In particular, the keyword “immune checkpoint inhibitor” is still in the process of explosion.




Figure 7 | (A) VOSviewer visualization map of co-occurrence keywords. (B) Density visualization of keywords based on VOSviewer. (C) Overlay visualization of keywords based on VOSviewer. Nodes marked in purple or blue represent earlier appearing keywords, while nodes marked in yellow represent current hot keywords. Minimum number of occurrences of keywords ≥ 5. (D) The frequency of top 24 keywords over time. (E) The top 10 keywords with the strongest citation bursts.







5 Discussion



5.1 The trend overview

This study was the first to use a bibliometric approach to measure research trends in immunotherapy for ocular melanoma from 1991-2022. Bibliometric analysis is now a powerful tool for summarizing the current state of knowledge and predicting future trends, and visual maps are generated using VOSviewer or CiteSpace (33, 35) to show specific knowledge domains and structural relationships. This study shows a gradual increase in the number of publications per year from January 1, 1991, to October 19, 2022 (Figure 2), indicating an increase in interest in this field as well. In terms of country contribution, as shown in Table 1 and Figure 3, the United States is the most prolific and leading country in this field, with the largest number of publications, a wider total citation frequency, and the largest H-index. The U.S. has some of the best researchers and institutions in the world and is a leader in the field of immunotherapy for ocular melanoma. With the economic development of China, the rising demand for healthcare in China as a populous country, and the gradual increase in financial support, the interest in molecular biotherapeutics has also increased. However, China has the second highest number of papers in the world, the total citation frequency, average citation frequency, and H-index are low. Despite the rapid economic development in China, the development of the biomedical field is relatively lagging behind with a weak foundation. In addition, the high cost of medical care in China as a developing country is a challenge for health insurance, which also limits the clinical promotion as well as the development of immunotherapy to some extent (36, 37). Among the research institutions, the UNIVERSITY OF TEXAS SYSTEM (36 articles), MEMORIAL SLOAN KETTERING CANCER CENTER (32 articles), and LEIDEN UNIVERSITY (31 articles) have made positive contributions to the research frontier. It is noteworthy that the top 5 research institutions have significantly increased the number of publications in the ocular melanoma research, which is largely consistent with the number of papers published globally by the top 5 countries, indicating the dominant role of top-tier institutions in improving a country’s academic research ranking. Thus, this evidence also suggests that further in-depth collaborative research may play a crucial role in research related to the immunotherapy of ocular melanoma, guiding future investigators to publish high-quality papers. The research output of these countries may be associated with leading pioneering researchers in the field and substantial financial support. Indeed, the top authors and co-cited authors are mainly from Europe and the United States (Table 3, Table 4). The top-ranked authors with the most publications listed in Table 3 are relatively early entrants who may be prioritizing new advances in immunotherapy related to ocular melanoma. The most published journal in this field was CANCERS (IF=6.575,2021), followed by MELANOMA RESEARCH (IF=3.199,2021) and FRONTIERS IN ONCOLOGY (IF=5.738,2021). Due to the rare nature of ocular melanoma, the selection of journals is narrow. Researchers can follow these journals to find out about the latest developments in immunotherapy for ocular melanoma. Additionally, future researchers may consider publishing their high-quality findings in the top 10 journals.




5.2 Research hotspots and frontiers

Research frontiers and hotspots in a particular field of study might be reflected in keywords. By keyword co-occurrence analysis, the keywords in WoSCC were divided into 3 clusters, “ ocular melanoma immunotherapy research “ “ immune checkpoint research” and “immune checkpoint inhibitors research”. These 3 clusters represent the main research directions of ocular melanoma. Based on the overlay visualization in Figure 7C, it can be concluded that the research hotspots in this field have gradually shifted from “immune checkpoint research” to “immune checkpoint inhibitors research. For “ ocular melanoma immunotherapy research “, the research hotspots have gradually shifted from “uveal melanoma research” to “metastatic uveal melanoma research” and “conjunctival melanoma research”, and “tumor microenvironment research”. This change in the field is in line with the development of translational medicine, indicating that basic research on immunotherapy of ocular melanoma has become more mature, and multiple immune targets have been identified. With the translation of basic research to the clinic and the increased investment in new drug research, researchers are gradually focusing their research on clinical studies. There are still several keywords in the outbreak, indicating that immunotherapy of ocular melanoma remains a hot spot for research. There is a need to strengthen research in this area to provide more treatment options for patients with different types of ocular melanoma and to promote individualized and precise treatment. In addition, combining several keywords with the highest outbreak intensity, we speculate that “bap1”, “tebentafusp” and “bioinformatics” may become a hot research topic in the coming years.



5.2.1 Advances in the molecular mechanisms of ocular melanoma

The analysis of co-citation clusters helps us to understand the dynamic evolution of research related to immunotherapy of ocular melanoma over the last 30 years. Cluster 1 (nras) and cluster 6 (diagnosis) were initiated early, suggesting that they are the basis of research on immunotherapy of ocular melanoma. Ocular and cutaneous melanocytes are functionally similar and have the same embryonic origin, but undergo different transformations during tumorigenesis (38, 39). Cutaneous melanoma is mainly triggered by mutations in proto-oncogene neurofibromin 1 (NF1), neuroblastoma RAS viral oncogene homolog (NRAS), and BRAF gene of serine/threonine-protein kinase BRAF (40–42). In conjunctival melanoma, its activation is most often dependent on BRAF, NRAS, or KIT mutations. The frequency of BRAF, NRAS and KIT mutations in conjunctival melanoma is more similar to that in cutaneous melanoma than in uveal melanoma (43, 44), which is consistent with Figure S1, whereas oncogenic driver mutations in uveal melanoma are present in paralogous guanine nucleotide-binding protein Gq subunits alpha and subunit alpha-11 (respectively GNAQ and GNA11) in the genes of the downstream Hippo/YAP (Yes-associated protein) and RAS/mitogen-activated protein kinase (MAPK) signaling pathways have been shown to contribute to the development and progression of uveal melanoma (9, 45–48). BAP1 is a tumor suppressor gene that encodes a nuclear deubiquitinase involved in cell growth and cancer pathogenesis and maps to chromosome 3 (49). BAP1-inactivating mutations are found in approximately 47% of primary uveal melanoma and 84% of metastatic uveal melanoma cases, consistent with an association between BAP1 mutations and poor prognosis (50). Chromosome 3 loss has long been the strongest indicator of metastatic disease in UM patients (51). Combined with our data, biomarkers represented by bap1 will be the future hot spot for immunotherapy of ocular melanoma. Dono et al. analyzed 50 cases of primary uveal melanoma obtained after excision with the gene mutations GNAQ, GNA11, and BAP1, They found that 42.2% of uveal melanomas contained mutated GNAQ, 32.6% GNA11, 31.5% BAP1, 9.7% SF3B1, 18.9% EIF1AX and 1% TERT, where GNAQ and GNA11 were usually mutually exclusive, but both could coexist with BAP1 or SF3B1 mutations. Similarly, BAP1 and SF3B1, EIF1AX, and SF3B1 mutations are mutually exclusive, and TERT mutations appear to specifically coexist with GNA11 or EIF1AX mutation (52–54). These molecular factors are involved in the development of ocular melanoma and serve as potential therapeutic targets for immunotherapy, which should be further explored in the future. The ongoing explosion of cluster 7 (bioinformatics) also validates this speculation.




5.2.2 Advances in immunotherapy for ocular melanoma

Despite definitive initial treatment and aggressive surveillance for ocular melanoma, up to 50% of patients will develop metastatic disease. The standard of care for patients with primary uveal melanoma after definitive therapy is to expect observation or participation in clinical trials. Cluster 8 (dacarbazine), on the other hand, represents an initial exploration into the treatment of metastatic ocular melanoma. Dacarbazine is an anti-cancer drug known as an alkylating agent that kills cancer cells by adding an alkyl group to their DNA (55, 56). Dacarbazine is a single FDA-approved anticancer drug that is now used as the chemotherapy drug of choice for the treatment of melanoma (57, 58). As research progresses, there is also increasing evidence that certain chemotherapeutic agents have broader activity and that they should also be considered immunomodulators. Hervieu demonstrated that dacarbazine exerts an immunostimulatory effect by inducing local activation of natural killer cells and T cells, suggesting that the tumor is involved in the initiation of the immune response during treatment with dacarbazine (59). Considering the role of dacarbazine as an immunomodulator, dacarbazine may be able to be used in combination with immunotherapeutic agents in the treatment of ocular melanoma (60–62).

The eye is an immune-privileged region of the body and is associated with multiple immunosuppressive mechanisms (63, 64). It is thought that ocular melanoma may be highly immunogenic when cells are systemically dispersed and hence may be vulnerable to immune checkpoint inhibition since it has mechanisms to elude the immune system (65, 66). Uveal melanoma can downregulate major compatibility complex I (MHC) molecules and block the recruitment and activation of cytotoxic t lymphocytes (CTL) (63), and once the ocular melanoma metastasizes or becomes infiltrated with inflammation, the expression of MHC I is elevated (67, 68). In addition, tumors impede immune responses by increasing the secretion of suppressive cytokines such as tumor growth factor (TGF)-b, the activation of suppressive cell types such as regulatory T cells, and the activation of suppressor receptors such as T lymphocyte-associated protein 4 (CTLA-4) and programmed cell death protein 1 (PD- 1) (69–71). These findings all suggest that the above molecules may be potential targets for therapy.

In recent years, therapeutic options to overcome tumor immunosuppressive mechanisms be effective in the treatment of cutaneous melanoma (72). These approaches have also been applied at ocular melanoma (73). Cluster 3 (ipilimumab) is a humanized monoclonal antibody against CTLA-4 that blocks the immunosuppressive interaction between CTLA-4 and B7 (74, 75). Ipilimumab was first approved by the FDA in 2011 for the treatment of metastatic or unresectable cutaneous melanoma that has received at least one prior therapy and is now approved for first-line and adjuvant treatment of advanced melanoma (76–78). A portion of clinical studies for immunotherapy of ocular melanoma has been conducted. The efficacy and tolerability of ipilimumab were retrospectively evaluated in 104 patients with melanoma in Australia with a median follow-up of 7 months and a median OS of 9.6 months (95% CI, 6.6 ~ 12.4). The study found that the median OS in patients with non-cutaneous (mucosal and uveal) melanoma (n = 11) was almost half that of patients with cutaneous melanoma (n = 79): 5.8 months (95% CI, 2.8-12.4) versus 11.7 months (95% CI, 7.1-13.8) with similar PFS periods (79). In a study of ipilimumab in 39 patients with UM, a sustained complete response was found in 1 patient after 62 weeks of treatment and a delayed partial response in 1 patient (100 weeks after stable disease); median overall survival was 9.6 months (95% CI 6.3 ~ 13.4 months) (80). Another potential therapeutic approach for ocular melanoma is to overcome the immunosuppressive mechanism by disrupting PD-1/PD-L1 ligand-receptor interactions with specific antibodies (81, 82). The anti-PD-1 antibodies nivolumab and pembrolizumab and the anti-PD-L1 antibody atezolizumab have been approved for the treatment of melanoma (83–86). Only a few individuals have received treatment for conjunctival melanoma with PD-1 inhibitors alone, CTLA-4 inhibitors alone, or a combination of the two. There have been numerous reports of high complete and partial remission rates (87, 88).

Cluster 0 (tebentafusp) has the largest node and is also a hot spot for future research in ocular melanoma immunotherapy. Tebentafusp is novel immunotherapy based on the immune-mobilizing monoclonal T cell receptor against cancer (ImmTAC) platform. Tebentafusp targets the HLA-A*02:01 presented with a fragment of the melanocyte spectrum-specific antigen gp100 280-288 (also known as melanocyte protein Pmel17, melanoma-associated ME20 antigen, ME20-m) (89, 90). Gp100 is strongly expressed in melanoma cells, weakly expressed in normal melanocytes, and minimally expressed in other tissues (90, 91). Based on small clinical studies, tebentafusp showed promising clinical activity in patients with metastatic UM, and its survival appears to be superior to that reported with other treatments (92, 93). In view of the current state of research on ocular melanoma, we suggest that future studies should focus on more systematic prospective studies to gain a comprehensive understanding of the treatment strategies and prognosis of ocular melanoma with different genetic bases.






6 Limitations

We believe this is the first study to use bibliometric techniques to summarize the development and current status of immunotherapy for ocular melanoma. There are still certain restrictions that need to be researched, though: (1) Selection bias in databases: The whole body of literature included in this investigation was acquired from WoSCC and Pubmed. It’s possible that pertinent studies from other databases were left out. (2) Because non-English or non-research/review papers were not included in this study, some omissions may have occurred. We only extracted research and review articles in English. (3) Because research are updated regularly, it’s possible that we missed some recently published, significant studies.




7 Conclusion

In summary, this study is the first scientific and comprehensive analysis of global research trends in immunotherapy for ocular melanoma over the past 30 years using a bibliometric approach. This study systematically summarizes global publication trends in the field and helps scholars identify key authors, institutions, and journals in the field. Keyword and co-citation cluster analyses also guide researchers to select new research directions. In order to direct future research paths in immunotherapy, there is an urgent need to investigate novel target molecules and carry out high-quality randomized controlled studies on current immune drugs.





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

YT and YL contributed to the study design. YT and YL collected and cleaned the data. YT and YL wrote the original manuscript. YT and YL participated in the statistical analysis. BQ revised the article. All authors read and approved the final version of the manuscript. All authors contributed to the article and approved the submitted version.





Funding

This work was supported by the Natural Science Foundation of Guangdong Province, China (2022A1515010742), Shenzhen Science and Technology Innovation Committee, China (JCYJ20180228164300106), and Hunan Provincial Natural Science Foundation of China (2021JJ30045). The Science Research Foundation of Shenzhen Aier Eye Hospital (SZAE2020A02).




Acknowledgments

The authors would like to thank Aier Eye Hospital, Jinan University for supporting that work.





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.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2023.1161759/full#supplementary-material




References

1. Shields, CL, Furuta, M, Thangappan, A, Nagori, S, Mashayekhi, A, Lally, DR, et al. Metastasis of uveal melanoma millimeter-by-millimeter in 8033 consecutive eyes. Arch Ophthalmol (Chicago Ill 1960). (2009) 127(8):989–98. doi: 10.1001/archophthalmol.2009.208

2. Chang, AE, Karnell, LH, and Menck, HR. The national cancer data base report on cutaneous and noncutaneous melanoma: a summary of 84,836 cases from the past decade. Am Coll Surgeons Commission Cancer Am Cancer Society. Cancer. (1998) 83(8):1664–78. doi: 10.1002/(SICI)1097-0142(19981015)83:8<1664::AID-CNCR23>3.0.CO;2-G

3. Bronkhorst, IH, and Jager, MJ. Inflammation in uveal melanoma. Eye (London England). (2013) 27(2):217–23. doi: 10.1038/eye.2012.253

4. Rietschel, P, Panageas, KS, Hanlon, C, Patel, A, Abramson, DH, and Chapman, PB. Variates of survival in metastatic uveal melanoma. J Clin Oncol (2005) 23(31):8076–80. doi: 10.1200/JCO.2005.02.6534

5. McLaughlin, CC, Wu, XC, Jemal, A, Martin, HJ, Roche, LM, and Chen, VW. Incidence of noncutaneous melanomas in the U.S. Cancer (2005) 103(5):1000–7. doi: 10.1002/cncr.20866

6. Shoushtari, AN, and Carvajal, RD. Treatment of uveal melanoma. Cancer Treat Res (2016) 167:281–93. doi: 10.1007/978-3-319-22539-5_12

7. Amaro, A, Gangemi, R, Piaggio, F, Angelini, G, Barisione, G, Ferrini, S, et al. The biology of uveal melanoma. Cancer metastasis Rev (2017) 36(1):109–40. doi: 10.1007/s10555-017-9663-3

8. Singh, AD, Turell, ME, and Topham, AK. Uveal melanoma: trends in incidence, treatment, and survival. Ophthalmology. (2011) 118(9):1881–5. doi: 10.1016/j.ophtha.2011.01.040

9. Van Raamsdonk, CD, Bezrookove, V, Green, G, Bauer, J, Gaugler, L, O'Brien, JM, et al. Frequent somatic mutations of GNAQ in uveal melanoma and blue naevi. Nature. (2009) 457(7229):599–602. doi: 10.1038/nature07586

10. Griewank, KG, van de Nes, J, Schilling, B, Moll, I, Sucker, A, Kakavand, H, et al. Genetic and clinico-pathologic analysis of metastatic uveal melanoma. Modern Pathol (2014) 27(2):175–83. doi: 10.1038/modpathol.2013.138

11. Piperno-Neumann, S, and Desjardins, L. [Advances in uveal melanoma]. La Rev du praticien. (2014) 64(1):83–4.

12. Foti, PV, Travali, M, Farina, R, Palmucci, S, Spatola, C, Raffaele, L, et al. Diagnostic methods and therapeutic options of uveal melanoma with emphasis on MR imaging-part I: MR imaging with pathologic correlation and technical considerations. Insights into imaging. (2021) 12(1):66. doi: 10.1186/s13244-021-01000-x

13. Foti, PV, Travali, M, Farina, R, Palmucci, S, Spatola, C, Liardo, RLE, et al. Diagnostic methods and therapeutic options of uveal melanoma with emphasis on MR imaging-part II: treatment indications and complications. Insights into imaging. (2021) 12(1):67. doi: 10.1186/s13244-021-01001-w

14. Komatsubara, KM, and Carvajal, RD. Immunotherapy for the treatment of uveal melanoma: current status and emerging therapies. Curr Oncol Rep (2017) 19(7):45. doi: 10.1007/s11912-017-0606-5

15. Missotten, GS, Keijser, S, De Keizer, RJ, and De Wolff-Rouendaal, D. Conjunctival melanoma in the Netherlands: a nationwide study. Invest Ophthalmol Vis Sci (2005) 46(1):75–82. doi: 10.1167/iovs.04-0344

16. Shields, CL, Fasiuddin, AF, Mashayekhi, A, and Shields, JA. Conjunctival nevi: clinical features and natural course in 410 consecutive patients. Arch Ophthalmol (Chicago Ill 1960). (2004) 122(2):167–75. doi: 10.1001/archopht.122.2.167

17. Nahon-Estève, S, Bertolotto, C, Picard-Gauci, A, Gastaud, L, Baillif, S, Hofman, P, et al. Small but challenging conjunctival melanoma: new insights, paradigms and future perspectives. Cancers (2021) 13(22):5691. doi: 10.3390/cancers13225691

18. Triozzi, PL, Eng, C, and Singh, AD. Targeted therapy for uveal melanoma. Cancer Treat Rev (2008) 34(3):247–58. doi: 10.1016/j.ctrv.2007.12.002

19. Pereira, PR, Odashiro, AN, Lim, LA, Miyamoto, C, Blanco, PL, Odashiro, M, et al. Current and emerging treatment options for uveal melanoma. Clin Ophthalmol (Auckland NZ). (2013) 7:1669–82. doi: 10.2147/OPTH.S28863

20. Kujala, E, Mäkitie, T, and Kivelä, T. Very long-term prognosis of patients with malignant uveal melanoma. Invest Ophthalmol Vis Sci (2003) 44(11):4651–9. doi: 10.1167/iovs.03-0538

21. Scatena, C, Murtas, D, and Tomei, S. Cutaneous melanoma classification: the importance of high-throughput genomic technologies. Front Oncol (2021) 11:635488. doi: 10.3389/fonc.2021.635488

22. Gershenwald, JE, Scolyer, RA, Hess, KR, Sondak, VK, Long, GV, Ross, MI, et al. Melanoma staging: evidence-based changes in the American joint committee on cancer eighth edition cancer staging manual. CA: Cancer J Clin (2017) 67(6):472–92. doi: 10.3322/caac.21409

23. Ahmed, B, Qadir, MI, and Ghafoor, S. Malignant melanoma: skin cancer-diagnosis, prevention, and treatment. Crit Rev eukaryotic Gene expression. (2020) 30(4):291–7. doi: 10.1615/CritRevEukaryotGeneExpr.2020028454

24. Kujala, E, Damato, B, Coupland, SE, Desjardins, L, Bechrakis, NE, Grange, JD, et al. Staging of ciliary body and choroidal melanomas based on anatomic extent. J Clin Oncol (2013) 31(22):2825–31. doi: 10.1200/JCO.2012.45.2771

25. Rantala, ES, Hernberg, M, and Kivelä, TT. Overall survival after treatment for metastatic uveal melanoma: a systematic review and meta-analysis. Melanoma Res (2019) 29(6):561–8. doi: 10.1097/CMR.0000000000000575

26. Yeung, AWK, Atanasov, AG, Sheridan, H, Klager, E, Eibensteiner, F, Völkl-Kernsock, S, et al. Open innovation in medical and pharmaceutical research: a literature landscape analysis. Front Pharmacol (2020) 11:587526. doi: 10.3389/fphar.2020.587526

27. Dong, X, Tan, Y, Zhuang, D, Hu, T, and Zhao, M. Global characteristics and trends in research on ferroptosis: a data-driven bibliometric study. Oxid Med Cell longevity. (2022) 2022:8661864. doi: 10.1155/2022/8661864

28. Cheng, K, Guo, Q, Shen, Z, Yang, W, Wang, Y, Sun, Z, et al. Bibliometric analysis of global research on cancer photodynamic therapy: focus on nano-related research. Front Pharmacol (2022) 13:927219. doi: 10.3389/fphar.2022.927219

29. Cheng, K, Zhang, H, Guo, Q, Zhai, P, Zhou, Y, Yang, W, et al. Emerging trends and research foci of oncolytic virotherapy for central nervous system tumors: a bibliometric study. Front Immunol (2022) 13:975695. doi: 10.3389/fimmu.2022.975695

30. Engqvist, L, and Frommen, JG. The h-index and self-citations. Trends IN Ecol AND Evol (2008) 23(5):250–2. doi: 10.1016/j.tree.2008.01.009

31. Chen, CM. CiteSpace II: detecting and visualizing emerging trends and transient patterns in scientific literature. J Am Soc Inf Sci Technol (2006) 3):57. doi: 10.1002/asi.20317

32. Kleinberg, J. editor. Bursty and Hierarchical Structure in Streams. Proceedings of the eighth ACM SIGKDD international conference on Knowledge discovery and data mining (2002).

33. van Eck, NJ, and Waltman, L. Software survey: VOSviewer, a computer program for bibliometric mapping. Scientometrics. (2010) 84(2):523–38. doi: 10.1007/s11192-009-0146-3

34. Wu, H, Cheng, K, Guo, Q, Yang, W, Tong, L, Wang, Y, et al. Mapping knowledge structure and themes trends of osteoporosis in rheumatoid arthritis: a bibliometric analysis. Front Med (2021) 8:787228. doi: 10.3389/fmed.2021.787228

35. Synnestvedt, MB, Chen, C, and Holmes, JH. CiteSpace II: visualization and knowledge discovery in bibliographic databases. AMIA Annu Symposium Proc AMIA Symposium. (2005) 2005:724–8.

36. Shao, B, Qin, YF, Ren, SH, Peng, QF, Qin, H, Wang, ZB, et al. Structural and temporal dynamics of mesenchymal stem cells in liver diseases from 2001 to 2021: a bibliometric analysis. Front Immunol (2022) 13:859972. doi: 10.3389/fimmu.2022.859972

37. Su, Y, Ruan, Z, Wang, R, Hao, S, Tang, Y, Huang, X, et al. Knowledge mapping of targeted immunotherapy for myasthenia gravis from 1998 to 2022: a bibliometric analysis. Front Immunol (2022) 13:998217. doi: 10.3389/fimmu.2022.998217

38. Kiliç, E, Brüggenwirth, HT, Verbiest, MM, Zwarthoff, EC, Mooy, NM, Luyten, GP, et al. The RAS-BRAF kinase pathway is not involved in uveal melanoma. Melanoma Res (2004) 14(3):203–5. doi: 10.1097/01.cmr.0000130006.46885.a0

39. Cohen, Y, Goldenberg-Cohen, N, Parrella, P, Chowers, I, Merbs, SL, Pe'er, J, et al. Lack of BRAF mutation in primary uveal melanoma. Invest Ophthalmol Vis Sci (2003) 44(7):2876–8. doi: 10.1167/iovs.02-1329

40. Kiuru, M, and Busam, KJ. The NF1 gene in tumor syndromes and melanoma. Lab investigation; J Tech Methods pathology. (2017) 97(2):146–57. doi: 10.1038/labinvest.2016.142

41. Mandalà, M, Merelli, B, and Massi, D. Nras in melanoma: targeting the undruggable target. Crit Rev oncology/hematology. (2014) 92(2):107–22. doi: 10.1016/j.critrevonc.2014.05.005

42. Davies, H, Bignell, GR, Cox, C, Stephens, P, Edkins, S, Clegg, S, et al. Mutations of the BRAF gene in human cancer. Nature. (2002) 417(6892):949–54. doi: 10.1038/nature00766

43. Sheng, X, Li, S, Chi, Z, Si, L, Cui, C, Mao, L, et al. Prognostic factors for conjunctival melanoma: a study in ethnic Chinese patients. Br J Ophthalmol (2015) 99(7):990–6. doi: 10.1136/bjophthalmol-2014-305730

44. Larsen, AC, Dahl, C, Dahmcke, C, Lade‐Keller, J, Siersma, VD, Toft, PB, et al. BRAF mutations in conjunctival melanoma: investigation of incidence, clinicopathological features, prognosis and paired premalignant lesions. Acta Ophthalmologica (2016) 94(5):463–70. doi: 10.1111/aos.13007

45. Li, H, Li, Q, Dang, K, Ma, S, Cotton, JL, Yang, S, et al. YAP/TAZ activation drives uveal melanoma initiation and progression. Cell Rep (2019) 29(10):3200–11.e4. doi: 10.1016/j.celrep.2019.03.021

46. Van Raamsdonk, CD, Griewank, KG, Crosby, MB, Garrido, MC, Vemula, S, Wiesner, T, et al. Mutations in GNA11 in uveal melanoma. New Engl J Med (2010) 363(23):2191–9. doi: 10.1056/NEJMoa1000584

47. Shoushtari, AN, and Carvajal, RD. GNAQ and GNA11 mutations in uveal melanoma. Melanoma Res (2014) 24(6):525–34. doi: 10.1097/CMR.0000000000000121

48. Moore, AR, Ceraudo, E, Sher, JJ, Guan, Y, Shoushtari, AN, Chang, MT, et al. Recurrent activating mutations of G-protein-coupled receptor CYSLTR2 in uveal melanoma. Nat Genet (2016) 48(6):675–80. doi: 10.1038/ng.3549

49. Koopmans, AE, Verdijk, RM, Brouwer, RW, van den Bosch, TP, van den Berg, MM, Vaarwater, J, et al. Clinical significance of immunohistochemistry for detection of BAP1 mutations in uveal melanoma. Modern Pathol (2014) 27(10):1321–30. doi: 10.1038/modpathol.2014.43

50. Harbour, JW, Onken, MD, Roberson, ED, Duan, S, Cao, L, Worley, LA, et al. Frequent mutation of BAP1 in metastasizing uveal melanomas. Sci (New York NY). (2010) 330(6009):1410–3. doi: 10.1126/science.1194472

51. Barbagallo, C, Stella, M, Broggi, G, Russo, A, Caltabiano, R, and Ragusa, M. Genetics and RNA regulation of uveal melanoma. Cancers. (2023) 15(3):775. doi: 10.3390/cancers15030775

52. Dono, M, Angelini, G, Cecconi, M, Amaro, A, Esposito, AI, Mirisola, V, et al. Mutation frequencies of GNAQ, GNA11, BAP1, SF3B1, EIF1AX and TERT in uveal melanoma: detection of an activating mutation in the TERT gene promoter in a single case of uveal melanoma. Br J cancer. (2014) 110(4):1058–65. doi: 10.1038/bjc.2013.804

53. Martin, M, Maßhöfer, L, Temming, P, Rahmann, S, Metz, C, Bornfeld, N, et al. Exome sequencing identifies recurrent somatic mutations in EIF1AX and SF3B1 in uveal melanoma with disomy 3. Nat Genet (2013) 45(8):933–6. doi: 10.1038/ng.2674

54. Luscan, A, Just, PA, Briand, A, Burin des Roziers, C, Goussard, P, Nitschké, P, et al. Uveal melanoma hepatic metastases mutation spectrum analysis using targeted next-generation sequencing of 400 cancer genes. Br J Ophthalmol (2015) 99(4):437–9. doi: 10.1136/bjophthalmol-2014-305371

55. Demetri, GD, Schöffski, P, Grignani, G, Blay, JY, Maki, RG, Van Tine, BA, et al. Activity of eribulin in patients with advanced liposarcoma demonstrated in a subgroup analysis from a randomized phase III study of eribulin versus dacarbazine. J Clin Oncol (2017) 35(30):3433–9. doi: 10.1200/JCO.2016.71.6605

56. Al-Badr, AA, and Alodhaib, MM. Dacarbazine. Profiles Drug substances excipients related methodology. (2016) 41:323–77. doi: 10.1016/bs.podrm.2015.12.002

57. Tarhini, AA, and Agarwala, SS. Cutaneous melanoma: available therapy for metastatic disease. Dermatologic Ther (2006) 19(1):19–25. doi: 10.1111/j.1529-8019.2005.00052.x

58. Carvajal, RD, Schwartz, GK, Mann, H, Smith, I, and Nathan, PD. Study design and rationale for a randomised, placebo-controlled, double-blind study to assess the efficacy of selumetinib (AZD6244; ARRY-142886) in combination with dacarbazine in patients with metastatic uveal melanoma (SUMIT). BMC cancer. (2015) 15:467. doi: 10.1186/s12885-015-1470-z

59. Hervieu, A, Rébé, C, Végran, F, Chalmin, F, Bruchard, M, Vabres, P, et al. Dacarbazine-mediated upregulation of NKG2D ligands on tumor cells activates NK and CD8 T cells and restrains melanoma growth. J Invest Dermatol (2013) 133(2):499–508. doi: 10.1038/jid.2012.273

60. Pyrhönen, S, Hahka-Kemppinen, M, Muhonen, T, Nikkanen, V, Eskelin, S, Summanen, P, et al. Chemoimmunotherapy with bleomycin, vincristine, lomustine, dacarbazine (BOLD), and human leukocyte interferon for metastatic uveal melanoma. Cancer. (2002) 95(11):2366–72. doi: 10.1002/cncr.10996

61. Nathan, FE, Berd, D, Sato, T, Shield, JA, Shields, CL, De Potter, P, et al. BOLD+interferon in the treatment of metastatic uveal melanoma: first report of active systemic therapy. J Exp Clin Cancer Res CR. (1997) 16(2):201–8.

62. Kivelä, T, Suciu, S, Hansson, J, Kruit, WH, Vuoristo, MS, Kloke, O, et al. Bleomycin, vincristine, lomustine and dacarbazine (BOLD) in combination with recombinant interferon alpha-2b for metastatic uveal melanoma. Eur J Cancer (Oxford Engl 1990). (2003) 39(8):1115–20. doi: 10.1016/S0959-8049(03)00132-1

63. Niederkorn, JY. Ocular immune privilege and ocular melanoma: parallel universes or immunological plagiarism? Front Immunol (2012) 3:148. doi: 10.3389/fimmu.2012.00148

64. Jager, MJ, Hurks, HM, Levitskaya, J, and Kiessling, R. HLA expression in uveal melanoma: there is no rule without some exception. Hum Immunol (2002) 63(6):444–51. doi: 10.1016/S0198-8859(02)00389-0

65. Apte, RS, Mayhew, E, and Niederkorn, JY. Local inhibition of natural killer cell activity promotes the progressive growth of intraocular tumors. Invest Ophthalmol Vis Sci (1997) 38(6):1277–82. doi: 10.1016/S0002-9394(14)70856-6

66. Apte, RS, and Niederkorn, JY. Isolation and characterization of a unique natural killer cell inhibitory factor present in the anterior chamber of the eye. J Immunol (Baltimore Md 1950). (1996) 156(8):2667–73. doi: 10.4049/jimmunol.156.8.2667

67. Souri, Z, Wierenga, APA, van Weeghel, C, van der Velden, PA, Kroes, WGM, Luyten, GPM, et al. Loss of BAP1 is associated with upregulation of the NFkB pathway and increased HLA class I expression in uveal melanoma. Cancers (2019) 11(8):1102. doi: 10.3390/cancers11081102

68. Masaoutis, C, Kokkali, S, and Theocharis, S. Immunotherapy in uveal melanoma: novel strategies and opportunities for personalized treatment. Expert Opin investigational Drugs (2021) 30(5):555–69. doi: 10.1080/13543784.2021.1898587

69. Yang, W, Chen, PW, Li, H, Alizadeh, H, and Niederkorn, JY. PD-L1: PD-1 interaction contributes to the functional suppression of T-cell responses to human uveal melanoma cells in vitro. Invest Ophthalmol Vis Sci (2008) 49(6):2518–25. doi: 10.1167/iovs.07-1606

70. Robertson, AG, Shih, J, Yau, C, Gibb, EA, Oba, J, Mungall, KL, et al. Integrative analysis identifies four molecular and clinical subsets in uveal melanoma. Cancer Cell (2017) 32(2):204–20.e15. doi: 10.1016/j.ccell.2017.07.003

71. Niederkorn, JY. Immune escape mechanisms of intraocular tumors. Prog retinal eye Res (2009) 28(5):329–47. doi: 10.1016/j.preteyeres.2009.06.002

72. Akbani, R, Akdemir, KC, Aksoy, BA, Albert, M, Ally, A, Amin, SB, et al. Genomic classification of cutaneous melanoma. Cell (2015) 161(7):1681–96. doi: 10.1016/j.cell.2015.05.044

73. Bronkhorst, IH, and Jager, MJ. Uveal melanoma: the inflammatory microenvironment. J innate Immun (2012) 4(5-6):454–62. doi: 10.1159/000334576

74. Wolchok, JD, Chiarion-Sileni, V, Gonzalez, R, Rutkowski, P, Grob, JJ, Cowey, CL, et al. Overall survival with combined nivolumab and ipilimumab in advanced melanoma. New Engl J Med (2017) 377(14):1345–56. doi: 10.1056/NEJMoa1709684

75. Hodi, FS, O'Day, SJ, McDermott, DF, Weber, RW, Sosman, JA, Haanen, JB, et al. Improved survival with ipilimumab in patients with metastatic melanoma. New Engl J Med (2010) 363(8):711–23. doi: 10.1056/NEJMoa1003466

76. Zimmer, L, Vaubel, J, Mohr, P, Hauschild, A, Utikal, J, Simon, J, et al. Phase II DeCOG-study of ipilimumab in pretreated and treatment-naïve patients with metastatic uveal melanoma. PloS One (2015) 10(3):e0118564. doi: 10.1371/journal.pone.0118564

77. Joshua, AM, Monzon, JG, Mihalcioiu, C, Hogg, D, Smylie, M, and Cheng, T. A phase 2 study of tremelimumab in patients with advanced uveal melanoma. Melanoma Res (2015) 25(4):342–7. doi: 10.1097/CMR.0000000000000175

78. Eggermont, AM, Chiarion-Sileni, V, Grob, JJ, Dummer, R, Wolchok, JD, Schmidt, H, et al. Adjuvant ipilimumab versus placebo after complete resection of high-risk stage III melanoma (EORTC 18071): a randomised, double-blind, phase 3 trial. Lancet Oncol (2015) 16(5):522–30. doi: 10.1016/S1470-2045(15)70122-1

79. Alexander, M, Mellor, JD, McArthur, G, and Kee, D. Ipilimumab in pretreated patients with unresectable or metastatic cutaneous, uveal and mucosal melanoma. Med J Australia. (2014) 201(1):49–53. doi: 10.5694/mja13.10448

80. Luke, JJ, Callahan, MK, Postow, MA, Romano, E, Ramaiya, N, Bluth, M, et al. Clinical activity of ipilimumab for metastatic uveal melanoma: a retrospective review of the Dana-Farber cancer institute, Massachusetts general hospital, memorial Sloan-Kettering cancer center, and university hospital of Lausanne experience. Cancer. (2013) 119(20):3687–95. doi: 10.1002/cncr.28282

81. Scott, LJ. Nivolumab: a review in advanced melanoma. Drugs. (2015) 75(12):1413–24. doi: 10.1007/s40265-015-0442-6

82. Namikawa, K, Takahashi, A, Mori, T, Tsutsumida, A, Suzuki, S, Motoi, N, et al. Nivolumab for patients with metastatic uveal melanoma previously untreated with ipilimumab: a single-institution retrospective study. Melanoma Res (2020) 30(1):76–84. doi: 10.1097/CMR.0000000000000617

83. Algazi, AP, Tsai, KK, Shoushtari, AN, Munhoz, RR, Eroglu, Z, Piulats, JM, et al. Clinical outcomes in metastatic uveal melanoma treated with PD-1 and PD-L1 antibodies. Cancer. (2016) 122(21):3344–53. doi: 10.1002/cncr.30258

84. Rossi, E, Pagliara, MM, Orteschi, D, Dosa, T, Sammarco, MG, Caputo, CG, et al. Pembrolizumab as First-Line Treatment for Metastatic Uveal Melanoma. Cancer Immunology, Immunotherapy (2019) 68:1179–85. doi: 10.1007/s00262-019-02352-6

85. Cabel, L, Riva, F, Servois, V, Livartowski, A, Daniel, C, Rampanou, A, et al. Circulating tumor DNA changes for early monitoring of anti-PD1 immunotherapy: a proof-of-concept study. Ann Oncol (2017) 28(8):1996–2001. doi: 10.1093/annonc/mdx212

86. Robert, C, Ribas, A, Wolchok, JD, Hodi, FS, Hamid, O, Kefford, R, et al. Anti-programmed-death-receptor-1 treatment with pembrolizumab in ipilimumab-refractory advanced melanoma: a randomised dose-comparison cohort of a phase 1 trial. Lancet (London England) (2014) 384(9948):1109–17. doi: 10.1016/S0140-6736(14)60958-2

87. Sagiv, O, Thakar, SD, Kandl, TJ, Ford, J, Sniegowski, MC, Hwu, WJ, et al. Immunotherapy with programmed cell death 1 inhibitors for 5 patients with conjunctival melanoma. JAMA ophthalmology. (2018) 136(11):1236–41. doi: 10.1001/jamaophthalmol.2018.3488

88. Finger, PT, and Pavlick, AC. Checkpoint inhibition immunotherapy for advanced local and systemic conjunctival melanoma: a clinical case series. J immunotherapy cancer. (2019) 7(1):83. doi: 10.1186/s40425-019-0555-7

89. Boudousquie, C, Bossi, G, Hurst, JM, Rygiel, KA, Jakobsen, BK, and Hassan, NJ. Polyfunctional response by ImmTAC (IMCgp100) redirected CD8(+) and CD4(+) T cells. Immunology. (2017) 152(3):425–38. doi: 10.1111/imm.12779

90. Bakker, AB, Schreurs, MW, de Boer, AJ, Kawakami, Y, Rosenberg, SA, Adema, GJ, et al. Melanocyte lineage-specific antigen gp100 is recognized by melanoma-derived tumor-infiltrating lymphocytes. J Exp Med (1994) 179(3):1005–9. doi: 10.1084/jem.179.3.1005

91. Wagner, SN, Wagner, C, Schultewolter, T, and Goos, M. Analysis of Pmel17/gp100 expression in primary human tissue specimens: implications for melanoma immuno- and gene-therapy. Cancer immunology immunotherapy CII. (1997) 44(4):239–47. doi: 10.1007/s002620050379

92. Retèl, VP, Steuten, LMG, Geukes Foppen, MH, Mewes, JC, Lindenberg, MA, Haanen, J, et al. Early cost-effectiveness of tumor infiltrating lymphocytes (TIL) for second line treatment in advanced melanoma: a model-based economic evaluation. BMC cancer. (2018) 18(1):895. doi: 10.1186/s12885-018-4788-5

93. Khoja, L, Atenafu, EG, Suciu, S, Leyvraz, S, Sato, T, Marshall, E, et al. Meta-analysis in metastatic uveal melanoma to determine progression free and overall survival benchmarks: an international rare cancers initiative (IRCI) ocular melanoma study. Ann Oncol (2019) 30(8):1370–80. doi: 10.1093/annonc/mdz176




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 Tan, Lu, Chen, Zou and Qin. 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/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Immunotherapy for ocular melanoma: a bibliometric and visualization analysis from 1991 to 2022

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          1 Introduction

        



        		

          2 Materials and methods

        

          		

            2.1 Data source and search strategy

          



          		

            2.2 Bibliometric analysis and visualization

          



        



        



        		

          3 Materials and methods ethics statement

        



        		

          4 Results

        

          		

            4.1 General trends in paper publication

          



          		

            4.2 Analysis of published articles by countries/regions

          



          		

            4.3 Analysis of institutions

          



          		

            4.4 Analysis of authors and co-cited authors

          



          		

            4.5 Analysis of journals and co-cited journals

          



          		

            4.6 Analysis of references with citation burst

          



          		

            4.7 Analysis of keywords and hotspots

          



        



        



        		

          5 Discussion

        

          		

            5.1 The trend overview

          



          		

            5.2 Research hotspots and frontiers

          

            		

              5.2.1 Advances in the molecular mechanisms of ocular melanoma

            



            		

              5.2.2 Advances in immunotherapy for ocular melanoma

            



          



          



        



        



        		

          6 Limitations

        



        		

          7 Conclusion

        



        		

          Data availability statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/fonc-13-1161759-g006.jpg
CiteSpace, v. 6.1.R3 (64-bit) Advanced

October 20, 2022 at 11:43:43 PM CST

WosS: D:\Citespace\UVM & Immunotherapy\data
Timespan: 1991-2022 (Slice Length=1)
Selection Criteria: g-index (k=10), LRF=3.0, L/IN=10, LBY=5, e=1.0
Network: N=566, E=1079 (Density=0.0067)
Largest CC: 306 (54%)

Nodes Labeled: 1.0%

Pruning: Pathfinder

Modularity Q=0.9233

Weighted Mean Silhouette S=0.9641

Harmonic Mean(Q, S$)=0.9432

IRothermel LD (2016)

[Robertson AG (2017)

Durante MA|(2020)) O o

ohansson P2076))

R [Luke JJ (2013)
y O U Ghapman PB (2011))
(Gezgin G (2017)

Larkin-J(2019))

Flaher'y KT(2012),
Garvajal RD)(2017)

"8 Van RAAMSDONKCD (2010},

r) g =3 Va3 f5D €D (2009)

Robert C/(2011)
(CarvajaliRD.(2018))

()

[Algazi AP (2016}

Hodi FS (2010)

(CarvajalRD (2014)
[Liarkin J (2015)

CiteSpace

CiteSpace, v. 6.1.R3 (64-bit) Advanced
October 20, 2022 at 11:43:43 PM CST
WoS: D:\Citespace\UVM & Immunotherapy\data
Timespan: 1991-2022 (Slice Length=1)
Selection Critel index (k=10), LRF=3.0, L/N=10, LBY=5, e=1.0
Network: N=56/ 0)79 (Density=0.0067)
/o

Modularity Q=0.9233
Weighted Mean Silhouette $=0.9641
Harmonic Mean(Q, S)=0.9432

1987 1990 2020 2021

citeSpace
willle

Top 20 References with the Strongest Citation Bursts

References Year Strength Begin End
Van RAAMSDONKCD, 2010, NEW ENGL J MED, V363, P2191, DOI 10.1056/NEJMo0a1000584, 2010 18.03 2011 2015
Van RAAMSDONKCD, 2009, NATURE, V457, P599, DOI 10.1038/nature07586, 2009 14.64 2011 2014
Hodi FS, 2010, NEW ENGL J MED, V363, P711, DOI 10.1056/NEJMoa1003466, 2010 14.21 2015
Chapman PB, 2011, NEW ENGL J MED, V364, P2507, DOI 10.1056/NEJTMoal103782, 2011 124 2016
Robert C, 2011, NEW ENGL J MED, V364, P2517, DOI 10.1056/NEJMoal104621, 2011 11.29 2016
Danielli R, 2012, CANCER IMMUNOL IMMUN, V61, P41, DOI 10.1007/500262-011-1089-0, 2012 8.93 3 2017
Flaherty KT, 2012, NEW ENGL J MED, V367, P107, DOI 10.1056/NEJTMoal1203421, 2012 10.15 2017
Hodis E, 2012, CELL, V150, P251, DOI 10.1016/j.cel.2012.06.024, 2012 9.71 2017
Hauschild A, 2012, LANCET, V380, P358, DOI 10.1016/50140-6736(12)60868-X, 2012 8.82 2017
Carvajal RD, 2014, JAMA-J AM MED ASSOC, V311, P2397, DOI 10.1001/jama.2014.6096, 2014 18.09 2018
Luke JJ, 2013, CANCER-AM CANCER SOC, V119, P3687, DOI 10.1002/cncr.28282, 2013 13.42 2018
Maio M, 2013, ANN ONCOL, V24, P2911, DOI 10.1093/annonc/mdt376, 2013 ] 5 2018
Robert C, 2015, NEW ENGL J MED, V372, P2521, DOI 10.1056/NEJMoa1503093, 2015 2.63 2019
Larkin J, 2015, NEW ENGL J MED, V373, P1270 2015 2.35 2020
Zimmer L, 2015, PLOS ONE, V10, P0, DOI 10.1371/journal.pone.0118564, 2015 3 2020
Robert C, 2015, NEW ENGL J MED, V372, P320, DOI 10.1056/NEJTMoal412082, 2015 s 2019
Algazi AP, 2016, CANCER-AM CANCER SOC, V122, P3344, DOI 10.1002/cncr.30258, 2016 L 2020
Karydis I, 2016, ONCOIMMUNOLOGY, V5, P0, DOI 10.1080/2162402X.2016.1143997, 2016
Robertson AG, 2017, CANCER CELL, V32, P204, DOI 10.1016/j.ccell.2017.07.003, 2017
Carvajal RD, 2018, J CLIN ONCOL, V36, P1 DOI 10.1200/JC0.2017.74.1090, 2018






OEBPS/Images/table6.jpg
Total

TC per Year ~ Normalized TC
Citations
1 SCHADENDOREF D, 2015, NAT REV DIS PRIMERS 10.1038/nrdp.2015.3 306 38.25 544
2 LAKSHMIKANTH T, 2009, ] CLIN INVEST 10.1172/JCI36022 249 17.79 2.64
3 LAUBLI H, 2015, ] IMMUNOTHER CANCER » 10.1186/540425-015-0057-1 212 26,50 377
4 ALGAZI AP, 2016, CANCER-AM CANCER SOC 10.1002/cncr.30258 209 29.86 557
‘ 5 JAGER MJ, 2020, NAT REV DIS PRIMERS 10.1038/541572-020-0158-0 172 57.33 873
6 YANG J, 2018, THER ADV MED ONCOL 10.1177/1758834018757175 158 3160 4.19
7 CABEL L, 2017, ANN ONCOL 10.1093/annonc/mdx212 156 26.00 427
8 ZIMMER L, 2015, PLOS ONE » 10.1371/journal.pone.0118564 155 1938 2.76
9 JOVANOVIC P, 2013, INT ] CLIN EXP PATHO NA 147 14.70 257
10 LUKE JJ, 2013, CANCER-AM CANCER SOC 10.1002/cncr.28282 143 1430 2.50





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-13-1161759-g004.jpg
A ZHEJIANG UNIV

UNI DNEY
MELANOMA | N

ALFRED HOSP\,
INSERM
UNIV-BBRIS 05
INSTIURIE
MEM SLOAN-KE : ANC C UNIv
o e up ARbERsON
s A
ASSACHUSE '<ENHOﬁ." ‘Ihh N\ ‘
. UNIV CAL W’, ED SCHEMORY-UNIV UNIV HGBP-ESSEN
| / v/ o / 3 -
R&REST 1/ ¢ —a) = Nei
L\ / ) L —~ \ ] \
. v v [ ‘ O\ \ \
RSON-UNIV. | ~ /\ \ -
y; S 2 — N\ @ CERT SOBTH UNIV
"N / VRIJE UNIV ‘STER- MMN&W - U :’f.“‘s EIDELBERG~
UNveax I | ~KAROLINSKA INST \ N =
CLEVELANBYCLIN-FON
Vs ‘ NDDRESDEN
/‘ ) RurggcﬂTRARL NIV HEIDELBERG
PRINCESS MAR IRETCANC CTR
ZHEJIANG UNIV
UNIVSYDNEY
MELANOMA | -‘@a‘w ;\\
ROYAL PRINCEBALFRED HOSP
!
} INSBRM
\ X
' UNIV-BARIS 05

SHANGHAI J1;

//
o i U
'_t;uv ERSON.C/

' TONG UN

~

7

L .
TS GEN HOSP”)

" TUNIV CALS ED CHEMOI‘UNN UNIV H@BP-ESSEN
X X 7 Z = 5 \
X o
RESH WKL '
v 7/ 7o =] 2
RSON-UNIV'

VRIJE UNIV AMSTERDA

UNIV CALIF

CALF
CLEVELAN%‘J FON)

M\-\'uu @ CHEBT SQBTH UNIV
| KAROLINSKA INST —

/7 uNivRiAamI )

v e RUPRECHT KARL®NIV HEIDELBERG
Vo & ®

/ HARVARD UNIV






OEBPS/Images/table2.jpg
Total Average citation

Institutions Countries Article count  H-index e 2
citations per article

1 UNIVERSITY OF TEXAS SYSTEM USA 36 20 1,549 43.03
2 MEMORIAL SLOAN KETTERING CANCER CENTER  USA 32 20 1,900 5938
3 LEIDEN UNIVERSITY NETHERLANDS 31 17 927 299
4 UDICE FRENCH RESEARCH UNIVERSITIES FRANCE 31 16 1,232 39.74
5 LEIDEN UNIVERSITY MEDICAL CENTER NETHERLANDS 30 16 893 29.77
6 HARVARD UNIVERSITY USA 28 18 1,569 56.04
7 UTMD ANDERSON CANCER CENTER USA 27 15 1,143 4233
8 UNICANCER FRANCE 26 14 887 34.12
9 COLUMBIA UNIVERSITY USA 25 14 1,108 4432

10 LEIDEN UNIVERSITY EXCL LUMC NETHERLANDS 24 15 828 345





OEBPS/Images/fonc-13-1161759-g002.jpg
— CumArticle

600

o
()]

——— Article

-+ Log (CumArticle)

o
o0

paysiignd ssjoijie JO Jaquinu aAle|nwNY

o o o o o
o m o o o
L (2} N - o

= 4.356e01463x
R2=0.9814

y

~ O (] N -

Jeak ayj ul paysiignd ss|one Jo JaquinN





OEBPS/Images/table4.jpg
Carvajal, Richard

Jager, Martine
Sullivan, R. J.

Piulats, Josep M
Postow, Michael A.
Shoushtari, A. N.

Ott, Patrick Alexander
Utikal, Jochen Sven
Berking, Carola

Heppt, Markus

205

199

192

175

169

140

140

NETHERLANDS

USA

SPAIN

USA

USA

USA

GERMANY

GERMANY

GERMANY

COLUMBIA UNIVERSITY

LEIDEN UNIVERSITY MEDICAL CENTER
HARVARD MEDICAL SCHOOL

CATALAN INSTITUTE OF ONCOLOGY
MEMORIAL SLOAN KETTERING CANCER CENTER
MEMORIAL SLOAN KETTERING CANCER CENTER
HARVARD MEDICAL SCHOOL

RUPRECHT KARL UNIVERSITY OF HEIDELBERG
FRIEDRICH ALEXANDER UNIVERSITY

FRIEDRICH ALEXANDER UNIVERSITY





OEBPS/Images/table3.jpg
Countries

otal citations

Average citation per artic

1 Jager, Martine 20 13 NETHERLANDS 722 36.10
2 Carvajal, Richard 17 12 USA 1,083 63.71
‘ 3 Patel, Sapna P. 10 8 USA 185 18.50
4 Heppt, Markus 10 6 GERMANY 322 3220
5 Berking, Carola 10 6 GERMANY 322 3220
6 Piperno-Neumann, Sophie 10 6 FRANCE 382 3820
% Hassel, Jessica C. 10 5 GERMANY 221 22.10
8 Jia, Renbing 9 6 CHINA 258 28.67
9 Orloft, Marlana 9 6 USA 310 3444
10 Hwu, Patrick 9 8 USA 214 2378





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/fonc-13-1161759-g005.jpg
o

- A DRAMMIED ) NEW. E
m'?‘l!n AS AN

x e RO JAMASANMMED ASS
. Ol NCRBEOL ) SISO coL
. ﬂ ¢ :‘ " N N .'~. 1 “/ 4. 7; / e7 0 “ -’- " :
\;\\i%$ ¢S, \ N X ; \ £ ' J 5U

G

BN e = \

v P 2N

g\ -2 /AN 5'1\-§u ONCOL
" g

2 1y = s FEBRIGANCER
AR R
28 IO RSN )
)E'\‘rrcéefﬁw NCER SOC
LTS "',',»'\ s
X
g ' A L : MODERN PATHOL !
: ARSI S, AN TAT S 57 . > b MELANOMA RES
N INVEST ZAA\ R ) P A L N v o L i i .5 - = \

o 4

¥ 3
) - |35 FAW )
> f v, ARCHIOPRTHAL
4 i3 X S L, TR X
S ANAGRRTHALMOL
- o 4 - 4 RSN A
o

S AMYOPHITH

. o

B

.

A

HTHALMOLOGY

. N AT
_?(’ - " .

,,:_'- - <\ e S t": - s : FP":?C;‘BﬁT?; 0]
. FRON ———— INVEST O HVISSCI

Blondel

CS, MECHANICS

, . ; 0 -5 ALTHZNURSTNG, MEDICINE
SRy, SIS e NS 14, DERMAZOOGY DENTISTRY, SURGERY
. : > 470, SPORTS, REHABILITATION, SPORT

. .
-





OEBPS/Images/fonc-13-1161759-g007.jpg
trametinib

trametinib
braf
ctlad
gnaill
gnall gnaq
mutation conjunctnvf'nelianoma —pdi] mutation conjunctival melanoma
a2 = pd-11
'rﬂucosal’elanorpa pd N mucosal melanoma  pd-1
diagnosis targeted therapy_ l\ % g —immung checkpoint inhibitor fleenae targeted therap immune checkpoint inhibitor
Mmalignanty | y malignant melanoma
eye . ’ / { A eye
« ViR “ W\
melanoma . 2 S m a
g - ocular melanoma
e NS Y o 4 ipilimumab
d By ] a
% DR, r p o immune'checkpoint blockade P Imm ra py immune checkpoint blockade
treatinent b % Vhid , treatment
pan‘eancers- A . / N\ ctlaa pan-cancer ctla-4
biomarkers . ; " ' Sl N biomarkers .
( o 2 1 . pembrolizumab
metastasis. . x v 4 = 3% metastasis
] ] % ‘ uveal . nivolumab
prognosis  LV@al noma
mucosal canter- acfal mucosal cancer acral
i 3 ! survival
surgial immune checkpoint mhlfnlé immune checkpoint inhibitors
A
" elanortay > metastatic uveal melanoma
i 310 liver métastases mmunohistochemistry liver metastases
e tumor micr*nwronment ivertumor microenvironment

bioinformatics
bioinformatics

bap1 "
D tebentafusp "

trametinib

bioinformatics <
tumor microenvironment -
conjunctival melanoma -
immune checkpoint inhibitors -
uveal melanoma et
Ok .
immunotherapy %

A3
o ucosEllanoma
S s 4 — i

o
0
0]

proagr

\

diagnosis metastasis v
nivolumab A 4
mucosal melanoma -

ipilimumab .

Term

\ \ A\ treatment Py
et Immunech oint blockade )
“ AT j mutation -
4,
] melanoma r—

targeted therapy e
pembrolizumab o
ocular melanoma —

braf b

Q&mﬁ%

immun

{

010
)1

14 4
)16 4

2006
2008
) (
20)
20
J|”
)01€
2020
02

Year

E Top 10 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 1991 - 2022
antigen 1996 5.37 1996 2008
targeted therapy 2011 6.44 2011 2016 —
phase ii 2012 439 2012 2015 R——
metastatic melanoma 2002 10.33 2013 2017 —
safety 2015 4.54 2015 2018 P
ipilimumab 2014 6.41 2016 2019 —
pembrolizumab 2017 5.7 2017 2019 —
pd 1 2019 451 2019 2020 —
tumor infiltrating lymphocyte 2019 4.41 2019 2020 N—
immune checkpoint inhibitor 2020 4.73 2020 2022 T—





OEBPS/Images/fonc.2023.1161759_cover.jpg
& frontiers | Frontiers in Oncology

Immunotherapy for ocular melanoma: a
bibliometric and visualization analysis from
1991 to 2022





OEBPS/Images/fonc-13-1161759-g001.jpg
Publication date:
1979-1990
(n=1)

Excluded

Document type:
Meeting Abstract 104,
Editorial Materia 115,

Letter 10,
Correction 3,
News Item 1

(n=233)

Language:
German 11,
French 4,
Hungarian 1
(n=16)

Excluded

Verification:
Abstract stating that the
clinical studies did not
include ocular
melanoma (n=5)

Excluded

Uveal melanoma
(n=503)
Conjunctival melanoma
(n=40)

Orbital melanoma
(n=2)

Web of Science Core
Collection and Pubmed

Publication date:
1991-2022
(n=699)

Document type:
Article 419,
Review Article 147
(n=566)

Language:
English Studies family
included (n=1368)

Classification for ocular
melanoma






OEBPS/Images/table1.jpg
Article coun Percentage itati ge citation per article

1 USA 228 41.83% 51 7,499 32.89

2 CHINA 94 17.25% 15 1,010 10.74

3 GERMANY 59 10.83% 22 2,050 3475

4 ENGLAND 43 7.89% 22 1,687 39.23

5 NETHERLANDS 43 ‘ 7.89% 21 1,399 3253
I

6 ITALY 43 7.89% 21 1,353 31.47
I |

7 FRANCE 36 6.61% 18 1,367 37.97
I |

8 AUSTRALIA 29 5.32% 16 1,096 37.79

9 SWEDEN 18 3.30% 11 541 30.06

10 SPAIN 17 3.12% 11 738 43.41






OEBPS/Images/table5.jpg
Total Average citation Co-cited Total
Journals Counts 0w : IF AR
citations per article Journals co-citations
1 CANCERS 51 612 12,00 6575 | J CLIN ONCOL 1514 50.717
2 MELANOMA RESEARCH 29 675 2328 3199 | NEW ENGL J MED 1369 176.079
3 FRONTIERS IN ONCOLOGY 15 121 8.07 5738  CLIN CANCER RES 1170 13.801
JOURNAL FOR IMMUNOTHERAPY INVEST OPHTH
4 1 4 12.4 4 .92
o CANCHR 15 517 3447 69 | 1 ser 1143 4.925
INVESTIGATIVE
5 OPHTHALMOLOGY VISUAL 14 429 30.64 4925 = CANCER RES 925 13312
SCIENCE
6 EUROPEAN JOURNAL OF CANCER 12 411 3425 10.002  NATURE 873 69.504
CANCER IMMUNOLOGY
7 IMMUNGTHERAPY. 11 341 31.00 6.63 = OPHTHALMOLOGY 761 14277
8 FRONTIERS IN IMMUNOLOGY 10 107 10.70 8786 | MELANOMA RES 722 3.199
CANCER-AM
9 ONCOTARGET 8 192 24.00 0 NG toe 525 6.921
10 BMC CANCER 7 139 19.86 4638 | SCIENCE 192 63.714
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