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Background

Head and neck squamous cell carcinoma (HNSCC) is a common malignant tumor with a significant mortality rate, especially in patients at locally advanced stage, or with recurrence and metastasis. Immunotherapy has shown remarkable breakthrough in the treatment of locally advanced cancer, recurrence and metastasis in recent years. During this time, a large number of HNSCC immunotherapy studies have been published. However, few studies employed bibliometric analysis. This work analyzes HNSCC immunotherapy trends and hotspots using bibliometric analysis to get better understanding of the current state and future direction of HNSCC immunotherapy.



Methods

Relevant articles and publications about immunotherapy of HNSCC were extracted from Web of Science Core Collection (WoSCC). Bibliometrics was used to study these publications in terms of countries/regions, institutions, authors (cited authors), journals (cited journals), references, and keywords, so as to identify research hotspots and to predict future research trends in this field.



Results

A total of 1377 English articles published between 2000 and 2022 were collected. It is found that the number of articles increases rapidly from 2016. The United States has the largest number of publications (n=538), followed by China (n=407) and Germany (n=175). The institute with the highest published papers is the University of Pittsburgh (n=67). In terms of author, Robert L Ferris ranks first among the top ten cited authors. Oral Oncology (impact factor (IF) (2021) = 5.972) is the most prolific academic journal in immunotherapy of HNSCC. According to the reference cluster analysis, the research hot topic has shifted from basic research on immunotherapy of head and neck cancer to the study of prognosis. Keywords analysis also reveals that the study of patients’ prognoses is at the core of immunotherapy for HNSCC.



Conclusion

Currently, head and neck cancer research focus primarily on prognostic significance, cancer treatment, and poor prognosis. However, the researches on immunotherapy for head and neck malignancies is the growing trend in near future. Notably, United States has made significant contributions to this field.
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Introduction

Head and neck cancer affects around 830,000 people worldwide each year, which results an estimated death of 430,000 people (1, 2). A combination of surgery, radiation, and chemotherapy can successfully treat many patients with locally advanced HNSCC. Nevertheless, some individuals develop recurrent/metastatic (R/M) HNSCC and are resistant to the above treatments. Only 40–50% of people with carcinogen-related head and neck squamous cell carcinoma (HNSCC) could survive 5 years after diagnosis despite the aggressive use of many treatment modalities, including surgery, RT, and chemotherapy (3). Patients who develop recurrence or distant metastases have few therapeutic options and a poor prognosis. Their median survival time after diagnosis is less than one year (3, 4). Immunosuppression exists within HNSCC tissues. Fewer lymphocytes, natural killer (NK) cells, and particular antigens are present than those in normal tissues. This sort of cancer is hence known as a “cold tumor”. Multiple methods allow HNSCC to avoid immune monitoring. Immune checkpoint inhibitors (ICIs) target the T cell regulatory pathway to enhance the efficacy of anti-tumor immunity, which represents a significant clinical advance and a novel approach to cancer treatment. In addition to surgery, radiation, and chemotherapy, targeted immunological checkpoints have emerged as a viable treatment option for HNSCC (5, 6). Immunotherapies have increased the survival rate of HNSCC patients, although the long-term prognosis of individuals with recurrent or metastatic HNSCC remains dismal (7, 8). To some extent, this is due to the expression of T-cell–suppressing immune-checkpoint receptor programmed death 1 programmed death ligands (PD-L1 and PD-L2) (PD-1) (9, 10). The immune system can evade anticancer immunotherapy due to changes in immune surveillance and the tumor microenvironment(TME) (3). T lymphocytes, natural killer cells, and antigen presentation function may be impaired in HNSCC patients due to upregulation of PD-1 and other immunological checkpoints receptor (ICR) molecules (11–14). Even though only a tiny fraction of patients reacts to immunotherapy when it is used alone as a treatment, the responses that are noticed are frequently long-lasting and profound. The extremely encouraging outcomes of treatment with these medicines have contributed to a surge in interest in the immune system and how it might be utilized in the fight against cancer.

Bibliometrics analysis employs the number of citations as an index to determine the quality of research, which is a useful tool for statistical and qualitative evaluation of the trend of research outcomes (15). It objectively evaluates the contributions of academic groups and individuals through a comprehensive analysis of the countries, institutions, authors, journals, and citations of selected articles, thereby providing a means of comprehending trends in particular fields and ranking academic groups and individuals (16–18). In addition, the modifications of frequently used keywords and research buzzwords in the collected articles are examined to give evidence in support of the predicted future trend (19, 20). At present, the bibliometric analysis of literature is mainly carried out using CiteSpace and VOSviewer. Many researchers have used this strategy to evaluate their respective fields of study (19, 21). There has been no specific bibliometric research on the knowledge graph of HNSCC immunotherapy to date. This study’s objective is to analyze the literature on HNSCC immunotherapy from 2000 to 2022 to assess the current state of the field and identify its future research directions.



Materials and methods


Data sources and search strategies

For bibliometric analysis, the Web of Science Core Collection(WoSCC) database from Clarivate Analytics was used as the standard (22). Using the WoSCC database, we looked through all of the published research in English on HNSCC immunotherapy between 2000 and 2022 (Retrieval time:2000.01.01; Retrieval deadline: 2022.12.31) and only included original articles. Nasopharyngeal cancer is not explored because it has distinct epidemiology, pathology, natural history, and treatments that fall outside the focus of this research (23). We performed a Boolean search on two lists with the operator “and” The first list included the following search structure: TS = (“head and neck carcinoma” or “head and neck cancer” or “head and neck Squamous cell carcinoma” or “HNSCC” or “Oral squamous cell carcinoma” or”OSCC” or “laryngeal carcinoma”or “ hypopharyngeal carcinoma”). The second list included the following search structure: TS= (“immunotherapy” or “immunotherapeutic” or “Immunotherapies”). All data downloads and literature searches were completed on 15th Jan 2023, to avoid potential bias from frequently updated databases.Two authors independently searched the WoSCC database for relevant literature and downloaded in TXT format (title, keyword, author information, abstract, reference, etc.). Any disagreements were resolved through consultation or by enlisting assistance coming from external experts to reach a consensus.



Bibliometrics and visualization analysis

All valid data were converted to text and then imported into the analysis software. Microsoft Word 2019 was used to create the annual publication and descriptive statistics on ranks and frequency. CiteSpace (6.1.R6), VOSviewer (1.6.18), and the bibliometric online analysis platform (http://bibliometric.com/) were used to identify countries, institutions, authors, journals, references, keywords, and network characteristics of keyword bursts, and to present the results visually (Figure 1). These programs were used for bibliometrics and visual analysis, respectively, to give essential information on the current immunotherapy understanding for HNSCC. When mapping visual knowledge graph, we follow the main procedure steps of CiteSpace, including time slicing, thresholding, modeling, pruning, merging, and mapping. The core concepts of CiteSpace include burst detection, intermediary centrality, and heterogeneous networks, which help to visualize research status, hotspots, and frontiers promptly. Nodes in different maps represent institutions or references. The node’s size indicates the frequency of occurrence or reference, and the node’s color indicates the year of occurrence or reference. In addition, nodes with red trimming represent high mediation centrality, which is usually identified as a hot or turning point in the field (24, 25). Use the VOSviewer to explore collaborative networks between authors, co-authors, and keywords, and the size of nodes is determined by their frequency of co-occurrence in titles and abstracts (20).




Figure 1 | In order to forecast future research hotspots in this area, we searched the Web of Science Core Collection (WOSCC) for articles on the immunotherapy of HNSCC and carried out a visualization analysis from the perspectives of countries, institutions, authors, journals, references, and keywords.






Results


Data collection

Annual growth trend of publications through a search of the WoSCC database, 1377 articles on immunotherapy for HNSCC published between 2000 and 2022 was identified. As shown in Figure 2A, the number of relevant research articles on this topic has exploded since 2016. The number of published articles increased from 31 in 2015 to 54 in 2016. This may be related to the approval in 2016 of the anti-programmed death-1 (PD-1) immune checkpoint inhibitors nivolumab and pembrolizumab for the treatment of HNSCC patients with relapse or metastasis during or after platinum-containing chemotherapy (5). The maximum number of articles published in 2022 is 301.




Figure 2 | From 2000 to 2022, trends in the number of publications in HNSCC immunotherapy research (A). Analysis of cooperation between countries (B). Network of institutions engaged in HNSCC immunotherapy research (C).





Analysis of country and region output

A total of 69 countries or regions have provided all publications on immunotherapy for HNSCC. Figure 2B illustrates the network of national collaborations for HNSCC immunotherapy research. Table 1 lists the ten countries that have the highest contribution. More than 100 publications have been provided in four countries or regions. The most significant contributor was the United States (538), followed by China (407), Germany (175), and Japan (119). Among the top 10 countries, the United States is a significant contributor to immunotherapy research for head and neck tumors, with 39% of the studies published. The centrality index measures the salience of network nodes (26). Centrality analysis shows that the United States (0.44) is the core of the network, which indicates that the United States acts as a middleman in the national cooperation network and has a great influence on publishing, followed by Germany (0.15). In a collaborative network (Figure 2B), higher centrality equates to more intensive cooperation. The chart of the country-based research network shows a low density, which means that the research team is relatively independent and emphasizes the need for further collaboration.


Table 1 | Top 10 countries publishing research articles on immunotherapy for HNSCC.





Institutions that publish clinical research papers on immunotherapy for HNSCC

The University of Pittsburgh (n=73), Sun Yat-sen University (n=60), Wuhan University (n=46), Johns Hopkins University (n=39), and the University of Texas MD Anderson Cancer Center(n=37) are among the top ten institutions for the number of published papers in head and neck cancer immunotherapy research (Table 2). The network map of the institutions engaged in the study reveals that the map density is low (Density=0.0099) (Figure 2C), suggesting that the research group is dispersed, the institutions are dispersed, and collaboration has to be increased. Most nodes have a centrality score of less than 0.15, suggesting that most institutions continue to have a low level of impact and that collaboration between institutions is insufficient.


Table 2 | Top 10 institutions publishing research articles on immunotherapy for HNSCC.





Analysis of the author and the co-cited author

More than 700 researchers have participated in studies related to immunotherapy for HNSCC. Among them, the top three authors who have published the most papers are Robert L Ferris (n= 51), Zhijun Sun(n=24), and Zhang Wenfeng (n= 21) (Table 3). Among the top 10 co-citation authors (Table 3), FERRIS RL (n= 766) ranks first, followed by SEIWERT TY(n=281) and COHEN EEW (n= 240). The VOSviewer investigates co-authorship and citation networks between authors (Figure 3A). Each node on the chart represents each author, the size of the circle reflects the number of papers published by the researchers, and the lines connecting the circle represent the co-occurrence relationship between the authors. There is a close co-occurrence relationship between authors and co-citation authors, and prolific authors co-occur more with other authors (Figure 3B).


Table 3 | Top 10 authors and co-cited authors involved in HNSCC immunotherapy research.






Figure 3 | A network map showing authors (A) and co-cited authors (B) involved in immunotherapy research about HNSCC.





Analysis of journals and co-cited academic journals

In the research direction of immunotherapy for HNSCC, 546 academic journals have published related articles in this field. Among the ten most active journals, Oral Oncology (67 articles),Frontiers in Oncology (60 articles), Cancers (59 articles), Journal for Immunotherapy of Cancer (47 articles), Head and Neck-Journal for The Sciences And Specialties Of The Head And Neck (45 articles), and Clinical Cancer Research (42 articles) published more than 40 papers. Of the top 10 journals (Table 4), 40% of the journals are from the United States, followed by 30% from Switzerland. Clinical Cancer Research received the highest number of citations (915 citations). Notably, Cancer Research (870 citations) and the New England Journal of Medicine (808 citations) ranked 2nd and 3rd among co-cited journals. They are recognized as research resources for HNSCC immunotherapy. Most of the top 10 productive journals were related to immunology and clinical, while most of the 10 highly co-cited journals were related to oncology, which was consistent with the dual-map overlay analysis. A dual-map overlay was used to illustrate the subject distribution of academic journals (27). The dual-map overlay of the journal in Figure 4 shows the topic distribution of the journal. The cited journal is on the left side of the map, while the cited journal is on the right side of the map. These labels represent the disciplines covered by the journal. From left to right, colored lines depict the reference path. There are two different citation paths. The orange citation path indicates that molecular/biological/genetic journals are cited by molecular/biological/immunological journals. The green approach shows that the research and application of molecular/biological/genetic are often cited by medicine/medical/clinical journals.


Table 4 | Top 10 journals by several publications and co-citations.






Figure 4 | Dual-map overlay includes HNSCC immunotherapy-related publications.





Analysis of co-cited references

Two or more references cited by one or more papers simultaneously constitute a typical citation relationship, and two or more connections are commonly cited references (28). The analysis of publications with high co-citation frequency helps understand the basis of disciplinary research. Table 5 summarizes the top ten co-cited references. The most frequently cited article on the research of immunotherapy for HNSCC is the Nivolumab for Recurrent Squamous-Cell Carcinoma of the Head and Neck (29). This article was published by Ferris RL in the New England Journal of Medicine and was cited 395 times. The literature with a total co-citation number of more than 200(n=3) was composed of articles published in the New England Journal of Medicine, Lancet Oncology, and Lancet.


Table 5 | Top 10 Most Cited References in Immunotherapy for HNSCC.



CiteSpace was used to assess the references with a high citation burst. Citation bursts indicated that a reference had been widely cited over time and that the study findings of the references were well-known in this field. In this study, a co-citation correlation analysis was performed on 25343 cited references from 1377 publications, resulting in a clustering network diagram. Figure 5A shows a visual network of co-cited references. Each node represents a cited article. The frequency with which the same article is cited is represented by links between nodes. The diameter of the node is proportional to the total number of citations. The top ten references cited are mainly concentrated in the clustering of prognostic significance, orthotopic murine head, cancer treatment, and poor prognosis (Figure 5B). There were ten main clusters of co-cited references, consisting of prognostic significance, orthotopic murine head, cancer treatment, poor prognosis, neck cancer, dendritic cell, using tumor, circulating natural killer cell, tumor-infiltrating capabilities, and molecular target. The timeline view is a methodology for visualizing data that combines clustering and time-slicing techniques (30). Figure 5C shows a timeline view of the clustering diagram, which supports the findings of developing research hotspots in HNSCC immunotherapy.




Figure 5 | Co-cited references map (A) and clustered network map of co-cited references (B) on HNSCC immunotherapy research from 2000 to 2022. Each node’s diameter is proportional to the total number of co-citations for the connected article. The broad red circles outside the nodes suggested a high degree of centrality. The timeline view of the clusters that were co-cited along with their labels (C). The nodes on the left represent older references, while the nodes on the right represent more recent references. A straight line in the same horizontal position indicates the set of all clustered references belonging, and the cluster label is located at the line’s rightmost end.





High-frequency keyword analysis

Keywords are the core of the article (16). Through the analysis of the article’s keywords, we can peep into the theme of the article. By analyzing keywords, hot spots in specific research fields can be found (31, 32). The VOSviewer is used to see the network of keywords, as illustrated in Figure 6A. Three study directions are indicated by the clustering of red, blue, and green. The red category is mostly concerned with the investigation of immune cell function in HNSCC immunotherapy which contains the keywords: t cell, blockage, function, microenvironment, and natural killer. Topics in the blue category include gene, prognosis, cohort, cancer genome, infiltration, and predictors. This group is primarily concerned with the prognosis of HNSCC patients who have received immunotherapy. Green cluster keywords include overall survival rate, recurrence, test, immunological checkpoint, toxicity, and safety. This cluster focuses primarily on the safety and toxicity of immunotherapeutic medicines, as well as their impact on patient survival. As illustrated in Figure 6B, the VOSviewer displays that purple signifies a very early appearance of the word, while yellow indicates a more recent appearance, depending on the period in which each word appears. In Figure 6C, the VOSviewer colors all keywords according to their average number of occurrences. For instance, T cells, prognosis, blockade, and trial are often used as key terms, which shows the shift in focus and direction of future research to some extent.




Figure 6 | Bibliometric analysis of keywords in research papers on immunotherapy of HNSCC (A) Mapping of keywords in the HNSCC immunotherapy research. Thematic network maps of trends based on keywords used from January 2000 to December 2022 (B). The indicator shows the current publication from purple to yellow. The size of the circle indicates the frequency of occurrence, and the distance between the two circles indicates the correlation between them. Keyword density map (C). The most frequently used keywords are denoted by the color yellow.






Discussion


General information

In this study, CiteSpace and VOSviewer were utilized to conduct a bibliometric examination of the scientific results of immunotherapy for HNSCC published worldwide from 2000 to 2022. The bibliometric analysis contains 1377 English-language articles published in 397 publications by 546 organizations in 69 countries. The records received from the WoSCC are evaluated from a variety of perspectives, and the results are displayed as tables and knowledge network diagrams. The United States provided 538 publications among the top 10 publishing nations, demonstrating its dominance in HNSCC immunotherapy research. China follows with 407 articles published. In terms of the number of publications and centrality, institutions with strong scientific research focus mostly on higher education research institutes, which serve as the foundation for medical research and education. The top ten universities published 389 publications. Eight of the universities or institutions on this list are located in the United States. They are the University of Pittsburgh, Johns Hopkins University, the University of Texas MD Anderson Cancer Center, the University of Michigan, Dana-Farber Cancer Institute, Memorial Sloan Kettering Cancer Center, Baylor Coll Medical, and the University of Chicago. This indicates that universities and institutions in the United States have made total contributions and comparative research in the field of HNSCC immunotherapy. And the remaining two universities Sun Yat-sen University and Wuhan University are located in China. The institution distribution table provides useful information that will assist researchers in identifying and selecting appropriate partner institutions. Robert L Ferris has produced the most publications in the field of HNSCC immunotherapy. Furthermore, Sun Zhijun, Zhang Wenfeng, Deng Weiwei, and Mao Liang were the top five most productive authors of the past 22 years in this research field. It is important to note that the majority of HNSCC immunotherapy researchers work in the United States and China. Therefore, enhancing global researchers’ communication and cooperation would facilitate the production of HNSCC immunotherapy research. When co-cited authors are included, the top 10 HNSCC immunotherapy authors with at least 123 co-citations have made substantial contributions. Oral Oncology (67) ranked first in terms of total publications, followed by Frontiers in Oncology (60) and Cancers (59), showing that these journals were most interested in HNSCC immunotherapy research articles. These statistics will assist future researchers in selecting journals to which to submit publications on immunotherapy for HNSCC. Researchers are more concerned with the clinical management of HNSCC immunotherapy, according to the top ten co-cited references from 2000 to 2022. The first reference with the highest number of co-citations and a landmark was the article “Nivolumab for Recurrent Squamous-Cell Carcinoma of the Head and Neck” published by Ferris RL (29), which proposed that treatment with nivolumab resulted in longer overall survival than standard, single-agent therapy in patients with platinum-refractory, recurrent squamous-cell carcinoma of the head and neck. The first three referenced publications in Clinical Cancer Research, Cancer Research, and New England Journal of Medicine discuss immunotherapy in patients with recurrent/metastatic (R/M) HNSCC, and five of the top ten cited articles were connected to immunotherapy with the drug pembrolizumab. In patients with R/M HNSCC who progressed during or after platinum chemotherapy, treatment with the programmed cell death 1 (PD-1) inhibitors pembrolizumab and nivolumab increased overall survival compared to conventional therapy (29, 33). Most of the references are gathered in the first five clusters of prognostic significance, orthotopic murine head, cancer treatment, poor prognosis, and neck cancer. According to the review of references, the hot point of immunotherapy for head and neck cancers in recent years has been mostly focused on the prognosis of patients with squamous-cell carcinoma of head and neck. These ten frequently co-cited references illustrated the present epidemiology of HNSCC, the study and development of immunotherapy for R/M HNSCC, and the clinical use of these treatments. Co-citation analysis can provide a plethora of relevant information, enabling us to acquire a deeper understanding of the evolution of the knowledge structure about HNSCC immunotherapy. The vast majority of research publications on HNSCC immunotherapy were published in the molecular/biological/genetic field, according to references. Researchers from a wide range of fields, including molecular biology and genetics, will be needed to develop the best immunotherapy for HNSCC.



Research priorities and frontiers

CiteSpace was utilized to analyze the co-cited references to study and characterize the new focus of immunotherapy for HNSCC. Early studies, as depicted in Figure 5C, focused on the molecular basis and molecular target of immunotherapy for head and neck squamous cell carcinoma, such as “# 5 dendritic cell”, “# 7 circulating natural killer cell”, and “# 9 molecular target”, whereas current studies have emphasized “# 0 prognostic significance”, “# 2 cancer treatment”, and “# 3 poor prognosis.” At the same time, the present phase focuses on determining how to evaluate the efficacy indicators and prognosis of immunotherapy patients. Immunotherapy has been proposed as a complementary treatment for HNSCC and other forms of cancer. Immune cells, including tumor-infiltrating lymphocytes, T cells, plasma cells, B cells, macrophages, neutrophils, monocytes, and dendritic cells, invade HNSCC extensively. Dendritic cells (DCs) have the unique capacity to carry tumor antigens to drain lymph nodes to activate T cells, which is essential for T cells to rely on immunity and respond to immune checkpoint blockade (ICB) (34, 35). DCs are the most significant cell type integrating the innate and adaptive immune systems, and they play an important role in inflammation by initiating and polarizing immune responses (9). Immature DCs patrol tissues, and recognize, and capture antigens, causing them to mature. Matured DCs release inflammatory mediators, have a high potential for T-cell stimulation and have antigen presentation properties (9, 36, 37). Due to their function in producing adaptive protective immunity, DCs have been a focus of cancer immunotherapy for decades (38–41). DCs have a crucial role in regulating the tumor microenvironment and immune response during HNSCC progression (5, 39). Natural killer (NK) cells are an important part of the innate immune system because they are the first line of defense against cancer cells. Thus, they might serve as a predictive biomarker in HNSCC (42). The classic phenotypic marker of NK cells, CD56, has been identified in the majority of research (42, 43). NK cells have an innate origin, but they also perform adaptive immune tasks. Due to their propensity to lyse tumor cells lacking appropriate levels of MHC class 1, NK cells are attractive candidates for prospective biomarkers, as the immune system is a critical factor in tumor growth and control (42, 44). The two clusters of “# 0 prognostic significance” and “# 3 poor prognosis” suggest that the focus of immunotherapy for head and neck cancers in recent years has been on overall prognosis. Late-stage HNSCC has a poor prognosis, with a relatively low survival rate (45). Since tumor cells evade immunosurveillance by activating inhibitory checkpoint pathways that limit anti-tumor T-cell responses, accumulating scientific evidence suggests that the immune system plays a crucial role in the development of HNSCC (46). Immunotherapy is an effective treatment for HNSCC patients. Immunotherapy aims to boost the immune system’s ability to remove cancer cells (47). Immune checkpoint inhibitors (ICIs) are a type of immunotherapy that can disrupt the IC inhibition pathway and enhance anti-tumor immunity. Anti-PD-1/PD-L1 ICIs can strengthen anti-tumor immunity. ICIs had previously been approved for a variety of solid tumors. In 2017, nivolumab was approved as a second-line therapy for platinum-resistant R/M HNSCC (48). Even though ICIs has a good therapeutic impact on HNSCC, the response rate is still relatively low (49). As a result, identifying biomarkers that predict ICI response is useful for patient screening and customized treatment, and it is critical for standardizing immunosuppressive medication and improving the prognosis of patients with HNSCC (50).

In addition, we used VOSviewer to evaluate keywords, which may be indicative of a future research hotspot or frontier. As depicted in Figure 6B, the development of keywords indicates that immunotherapy for head and neck cancers continues to progress. Similar to the findings of the co-cited references, we discovered that immunotherapy for HNSCC has recently focused more on the prognosis of tumor patients, as evidenced by the keywords “prognosis”, “overall survival”, and “progression free survival” in the study of the annual progress of keywords. The introduction of ICIs targeting the PD-1/PD-L1 pathway in recent years has resulted in further breakthroughs in the fate of patients with metastatic HNSCC, although the results remain unsatisfactory when compared to other tumors such as melanoma and lung cancer (51). For patients with HNSCC treated with surgery, chemoradiotherapy, radiation, or mixed therapies, elevated PD-L1 expression has been linked to a poorer prognosis in the majority of studies examining its prognostic value (52). However, research indicates that immunotherapy may also benefit some PD-L1-negative patients (53). Tumor mutational burden (TMB) is significantly connected with the overall response rate to anti-PD-1 or anti-PD-L1 therapy, as demonstrated by a variety of researches (54). It is believed that elevated TMB provides a significant number of novel antigens, hence enhancing the immunogenicity of the tumor and enhancing the response to checkpoint inhibition (47). Additional research has indicated that elevated TMB is associated with enhanced response and survival in various malignant tumors, including non-small cell lung cancer (NSCLC) (55). HNSCC development and progression are significantly influenced by the host’s immune responses. In recent years, the importance of the tumor microenvironment (TME), particularly the tumor immune microenvironment, in HNSCC has been increasingly evident. It has been shown that recurrent HNSCC is characterized by TME that is immunosuppressive and possesses complicated immune escape mechanisms (56).In addition, tumor-infiltrating lymphocytes(TILs), which are modified by the TME, have been shown to represent independent prognostic variables in HNSCC (39, 57). The results on TMB and TILs as prognostic biomarkers for immunotherapy in HNSCC are promising, but the routine assessment of these biomarkers in everyday practice is still challenging, and they require validation through prospective investigations. To increase the efficacy of the immune response and the prognosis of patients, present and future research are being conducted to determine an overview of the immune response, which includes biomarkers and clinical aspects.

Bibliometrics is a method for describing the evolution of scientific knowledge and its structural relationship, which reveals numerous hidden complicated links between clusters of information (20, 25). Therefore, by comprehending these intricate knowledge relationships, scholars can comprehend specific knowledge trends. In recent years, tumor immunotherapy has become a relatively novel and promising treatment. Although this treatment can provide considerable clinical outcomes, tumor heterogeneity and diversity are unavoidable. Immunotherapy or combination therapy may not be beneficial for all HNSCC patients due to their varied immunological environments (7, 11, 58). By comprehending these intricate knowledge links, scholars can comprehend specific knowledge patterns. Finding more effective immune targets, elucidating the immune characteristics of the immune microenvironment of head and neck cancers, and determining the survival and prognostic indicators of immunotherapy patients may play an important role in tumor immunotherapy over the next few years based on our bibliometric analysis.




Conclusion

In recent years, the incidence of HNSCC has been steadily increasing, hence immunotherapy of HNSCC is of critical importance. This paper summarizes and analyzes the trend in immunotherapy research for HNSCC using the bibliometrics method. Our investigation revealed an upward trend in the total number of posts, indicating that researchers are becoming increasingly interested in this promising field. In recent years, prognosis, overall survival, and progression-free survival have been the focal points of study in this field, showing that the direction of research is concentrated on the prognosis of immunotherapy in patients with HNSCC.



Strengths and limitations

To the best of our knowledge, this is the first comprehensive review of HNSCC immunotherapy articles and trends that provides physicians and scholars in the area with detailed information. In addition, we used a number of bibliometric software to examine research hotspots in a variety of ways. This study is bound to have some flaws. To begin, it is possible that the research we used wasn’t exhaustive. On the one hand, our analysis focused on data from WoSCC, excluding data from other prominent search engines including PubMed, Embase, and Ovid. However, there is a linguistic bias created because the retrieved articles are limited to publications published in English. These studies may not accurately represent all immunotherapy trials for HNSCC. Second, because citation rates are so low, recently published, high-quality publications may not get the attention they deserve. This shows the importance of future research updates, as evidenced by this example. As a final point, even though this study only examined papers published between 2000 and 2022 in the field of HNSCC immunotherapy, eliminating documents from prior years and publications in 2023, fresh data may have consequences for the results. Co-occurrence and co-citation analysis methods for bibliometric and visual depiction of immunotherapy in HNSCC have never been used in a study before. There are some drawbacks to this study. Only English-language papers were evaluated in WoSCC because of technical restrictions. Therefore, our findings may not apply to studies published in other languages, and our data may not be thorough. When keywords are grouped, different types of content may end up with some overlap.
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