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Objective: This study analyzed literature on traditional Chinese medicine (TCM) in treating chronic kidney disease (CKD) to identify research trends and provide guidance for future studies and clinical practice.

Methods: The study used data from Web of Science from 2000 to 2024 to analyze English-language literature on CKD and TCM. Bibliometric analysis was done using R software and the bibliometric package, with scientific mapping and visualization analysis conducted using tools like Citespace, VOSviewer, and ScimagoGraphica to explore research trends and connections.

Results: This study revealed that a total of 1,153 relevant documents were retrieved, and the number of published articles showed an increasing trend, reaching a peak in 2022. In terms of article publication, China ranked first with 760 articles, closely followed by the United States with 132 articles. Guangzhou University of Traditional Chinese Medicine published 60 papers, the most among academic institutions, followed by Shanghai University of Traditional Chinese Medicine with 54 papers. In terms of individual authors, Liu Xinhui holds the record for the highest number of published articles, totaling 17, followed by Li Ping and Li Shunmin. The prevalent keywords include “chronic kidney disease,” “TCM,” and “oxidative stress.” Currently, the prominent areas of research interest include network pharmacology, gut microbiota, oxidative stress, and related topics. The current research trend in this field is towards the adoption of novel methodologies such as network pharmacology and the emphasis on exploring the relationship between gut microbiota and CKD.

Conclusion: Global research on TCM in the treatment of CKD is showing a positive development trend, but further research on safety, efficacy evaluation, and international cooperation is still needed. The development trend is to adopt new scientific research methods and focus on exploring the mechanism of TCM in treating CKD.
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1 Introduction

Chronic Kidney Disease (CKD) represents a significant and growing global public health concern, affecting the health of 800 million people worldwide (1). The complex pathophysiology of CKD is progressive kidney damage that leads to a gradual decline in kidney function over time and may eventually develop into end-stage renal disease (ESRD) (2). The treatment of CKD has been significantly enhanced by diverse medical progressions, encompassing targeted cytokines, transcription factors, developmental and signaling pathways, and epigenetic regulators, especially microRNAs. For example, the FXR agonist GW4064 mitigated glomerulosclerosis and interstitial fibrosis through suppressing SREBP1 expression (3). The selective FXR agonist INT-747 modulated lipid accumulation, perhaps by inhibiting NF-κB transcriptional activity, and improved proteinuria, glomerulosclerosis, and tubulointerstitial fibrosis in a streptozotocin-induced diabetic nephropathy mouse model (3). Additionally, the activation of transcription factor Nrf2 was associated with CKD regression, indicating its potential as a drug target (4). MicroRNA expression alterations in CKD are closely tied to its development, and their roles in various CKD states such as diabetic nephropathy and lupus nephritis have been widely explored (5, 6). Despite these advancements, CKD shows a gradual progression and ultimately leads to irreversible nephron loss, ESRD, and premature mortality (7). CKD is a major global cause of death, ranking 16th worldwide and claiming millions of lives each year (8, 9). The economic burden of CKD is increasing due to an aging population and growing incidence of comorbid diseases (10). CKD has a significant economic impact on healthcare, with costs rising by 1.3 to 4.2 times when progressing from stage 3 to stage 4 or 5, and an estimated annual fee of $20,000–100,000 per patient for ESRD progression (11). As a result, there is an urgent need to identify novel therapeutic strategies for the treatment of CKD.

TCM has been widely used to treat CKD in China and other countries for centuries. TCM uses herbal medicines, acupuncture, and other complementary therapies to treat various diseases, including CKD (12–14). Renal fibrosis is a common feature of CKD progression. Currently, there is no ideal treatment method. In recent years, clinical evidence and experimental studies have shown that based on TCM CKD theory and molecular mechanism, various traditional Chinese medicines and their active ingredients can delay the progression of CKD and have multi-target and multi-functional characteristics (15). The scientific evidence regarding the effectiveness and safety of TCM in managing CKD is inconclusive, with varying results reported in different studies. Additionally, concerns about the potential nephrotoxic effects of TCM have sparked debate regarding its role in CKD treatment (16, 17).

Bibliometric analysis is a quantitative approach to evaluating scientific output, and it can provide insights into research trends, hotspots, and influential authors in a particular field (18). For instance, a bibliometric analysis was conducted to examine the worldwide research patterns and focal points concerning autophagy and kidney disease between 2000 and 2022 (19), while another study focused on Emerging trends and focus for the link between the gastrointestinal microbiome and kidney disease (20). Zhang et al. performed a bibliometric analysis of citation classics on clinical intervention trials of exercise training for CKD, and depicted the research landscape and hotspots in this field (21). However, to date, there is only one bibliometric study on the research and application of Chinese herbal medicine in the treatment of CKD (22), and no bibliometric analysis on the treatment of CKD with TCM has been published yet.

In response to address the research gap, this study conducts a comprehensive bibliometric analysis of the literature on TCM for the treatment of CKD from 2000 to 2024, using the Web of Science database. The analysis addresses several key questions to guide future research and clinical practice. Specifically, the study investigates the current research trends and key areas of focus in TCM for CKD treatment. It also identifies the most influential authors, institutions, and countries contributing to this field. Additionally, this study explores emerging themes and methodologies that are shaping the research landscape. Finally, it aims to uncover gaps in the literature, particularly concerning the efficacy and safety of TCM in treating CKD, and proposes areas where further research is needed. By answering these questions, this study seeks to offer valuable insights for future studies and clinical application.



2 Methods


2.1 Data sources and search strategies

In this study, we obtained literature data from the Web of Science (WOS). To ensure that the data we received was both adequate and comprehensive, we utilized two essential components of the Web of Science Core Collection (WoSCC): the Science Citation Index Expanded (SCIE) and the Social Science Citation Index (SSCI). WOS is the most renowned and dependable citation index due to its stringent criteria for the evaluation and selection of journals, and its ability to provide valid and reliable information (23). The period of the study was from January 1, 2000 to January 20, 2024, which ensured comprehensive coverage of the literature we searched. During the literature search, we specified the type of literature to include only ARTICLE and REVIEW, while excluding other types of articles such as editorials, conference proceedings, and letters. At the same time, we set the language to English to minimize the potential comprehension bias arising from language differences. This was done to ensure the consistency and reliability of the data for our analysis. Additionally, we further filtered the literature based on specific keywords and topics related to TCM for CKD to ensure the relevance of the included articles. Finally, we used (TS = CKD OR chronic kidney disease OR chronic renal disease OR chronic renal insufficiency OR chronic kidney insufficiency) AND (TS = patent herbal drug OR herbal medication OR Chinese patent medicine OR herbal medicine OR Chinese herbal preparation OR Chinese herbal medicine OR herbal formulas OR herbal extract OR Chinese herbal decoction OR herbal supplement OR Chinese medicine OR herbal products OR traditional Chinese medicine OR traditional medicine) AND (TS = patent herbal drug OR herbal medication OR Chinese patent medicine OR herbal medicine OR Chinese herbal preparation OR Chinese herbal medicine OR herbal medicine OR traditional herbal medicine OR traditional medicine) as the final search strategy. All search results were exported from WOS and temporarily saved in plain text files for subsequent data processing and further analysis.



2.2 Data collection and processing

In the course of the study, we retrieved and downloaded the data retrieved from WOS on January 25, 2024 to avoid possible errors associated with frequent database updates, and we successfully downloaded a total of 1,153 documents that met the screening criteria of the study. In order to better understand the characteristics and trends of the literature, we adopted R software version 4.2.1 and used “bibliometrixpackage4.0.1” as a tool for bibliometric analysis and data collection. The choice of this tool was based on its wide application and efficiency in the field of literature research. During the data importation process, great attention was paid to the accuracy and completeness of the data. Therefore, after importing the downloaded literature data into the R software, we performed a systematic integrity check and cleaning to ensure the quality of the analyzed data. Subsequently, we imported the critical information of each literature into Microsoft Office Excel (2019 version) in an orderly manner and stored it properly.



2.3 Bibliometric analysis

We employed the Bibliometrix R software package, CiteSpace, and VOSviewer for different aspects of bibliometric analysis. Each aspect makes a unique contribution to answering research questions. Bibliometrix provides quantitative insights into publication trends, citation analysis, and key author/institution indicators (24), which helps to identify influential research and key players in the field of TCM and CKD. CiteSpace is used to detect research frontiers and knowledge gaps by mapping citation bursts, co-citation analysis, and keyword clustering (25), thereby helping us identify emerging topics and research hotspots. VOSviewer is used for network visualization, including co-authorship networks and national cooperation (26), which illustrates the degree of international cooperation and the structure of scientific influence in this field. This study adopted a combined approach of scientometric analysis and systematic review, similar to the methodology employed by Gholampour et al. (27, 28).

Regarding parameter selection, we chose default settings in some cases, but in other cases, we applied custom parameters to improve the specificity of the analysis. For example, in Bibliometrix, we used a threshold of at least five citations per article to focus on influential works. In CiteSpace, we adjusted the time slice to a two-year interval (2000–2024) to capture the temporal evolution of research trends. For VOSviewer, we selected a minimum co-occurrence threshold of 10 for keywords to ensure that only important trends and connections are visualized. These adjustments were made to optimize the relevance and clarity of the analysis and ensure that the output is directly aligned with our research goals.




3 Results


3.1 Literature search results

The search yielded a total of 1,200 articles pertaining to the correlation between TCM and CKD in the WOSCC database, spanning from January 1, 2000, to January 20, 2024. After excluding 37 studies categorized as book chapter corrections, editing, or materials, as well as six non-English studies, no duplicate studies were identified, resulting in a final count of 1,153 relevant studies. The details of the literature search process can be found in Figure 1.
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FIGURE 1
 Flow chart of the literature search.




3.2 Distribution of literature

Through the search strategy mentioned in the Methods section, we retrieved a total of 1,153 eligible articles (Figure 2A). These articles span from 2000 to 2024, and the number of publications increases year by year, showing three main phases: the first phase is from 2000 to 2005, in which the number of published articles is low and offers a slow growth trend; the second phase is from 2006 to 2017, in which the number of documents starts to increase, and the increase becomes more extensive than before, with the number per year up to more than 50 articles; the third phase is from 2019 to 2024, the number of articles published within these years increased dramatically, indicating that the study became a research hotspot in recent years, and the year with the highest number of published literature is 2022, with the number of all 174 articles, and the citation frequency is at the highest end of the scale, with the total number of citations in the literature being 3,508, which indicates that more high-quality studies were published in this year. The highest average number of literature citations was in 2012, which equates to an average of 25 citations per document in that year. The country with the highest percentage of publications is China, followed by the United States; the distribution of the top 10 countries with the highest number of publications in terms of the year of publication is shown in (Figure 2B), where China has been involved in the publication of articles in the related field from 2000 to 2024, with a very high level of contribution to the field; followed by the United States, where the number of publications has gradually increased in the field from 2008 onwards. According to R software statistics, these 1,630 articles came from 5,358 co-authors from 77 countries, were published in 426 journals, and cited a total of 54,064 references (Figure 2C). The country with the highest percentage of publications is China, followed by the United States. This dominance reflects China’s long-term investment and policy support for TCM research, especially with a focus on chronic diseases like CKD. The United States, despite publishing fewer papers, shows a higher citation per article, which can be attributed to its extensive international collaborations and its leadership in global research funding. Additionally, countries like India, Iran, South Korea, and Japan have been able to establish themselves as scientific leaders in this field due to the increasing governmental support, academic infrastructure, and a growing focus on complementary and alternative medicine.
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FIGURE 2
 Literature distribution analysis. (A) Publication trends from 2000 to 2024, showing a significant increase in recent years, especially in 2022. (B) Top 10 countries by publication volume, with China and the U.S. leading. (C) General overview of the included literature, reflecting the growing global interest in TCM and CKD research.




3.3 Analysis of national communications

Among the 1,153 papers included in the study, we conducted a visual network analysis of the countries involved in the issuance of the documents, and the number of statistical countries was not limited to the first and corresponding authors. Still, it was distributed in 77 countries, mainly in China, Europe, and the United States (Figure 3A). China has the highest number of literature with 760, followed by the United States with 132 and India with 44, while the rest of the countries do not have more than 50 literature (Table 1). The countries with the highest number of citations in literature were China with 12,885 citations in published literature, the United States with 6,107 citations in published literature and India with 697 citations in published literature. (Figure 3B) shows the visualized international collaboration network, with the size of the circle and chord plot area representing the number of citations. It can be seen that most of the collaborations are related to China and the United States, mostly centered on developed countries, while collaborations among other countries are relatively weak. Most countries have multinational collaborative research, with the United Kingdom having the highest percentage of international collaborative articles, and IRAN, Japan and Korea having fewer international collaborative articles (Figure 3C). This outcome might reflect China’s long-term scientific research investment and policy support in the field of traditional Chinese medicine, particularly the encouragement of research on traditional Chinese medicine at the national level. On the other hand, the high citation frequency in the United States might be related to its significance in the global scientific research system and the extensiveness of its scientific collaborations.

[image: Figure 3]

FIGURE 3
 Analysis of country releases for included articles. (A) Visualization map of country cooperation, showing that China, the United States, and European countries are the main contributors in this research area. (B) Chordal map of country cooperation, indicating that collaborations are mainly centered around China and the United States, with most collaborations involving developed countries. (C) Map ranked by the number of articles for country cooperation, revealing that the UK has the highest percentage of international collaborative articles, while some countries have fewer international collaborations.




TABLE 1 Top 10 countries with the most publications.
[image: Table1]



3.4 Organizational analysis

We performed network visualization and density visualization analysis of issuing organizations by VOSViewer software. (Figures 4A,B) The connecting line represents the cooperation relationship between organizations, the size of the circle represents the number of times of issuance, and the node color changes from purple to yellow to represent the passage of time. We set the minimum number of collaborations as 5 times and constructed 102 inter-organizational collaborations. Among them, there were more collaborations with Nanjing University of TCM, Shanghai University of TCM and Guangzhou University of TCM, and most of them were TCM-related medical universities. At the same time, the other organizations maintained a stable pattern of group collaborative research, and there were fewer collaborations between multinational organizations. The average year of literature published by these organizations is more centered, and most of them have published papers in the last 10 years. (Figure 4C) shows the trend of publications for some organizations; institutions are not limited to those to which the first and corresponding authors belong. The largest number of publications was from the Guangzhou University of Traditional Chinese Medicine (60); followed by the Shanghai University of Traditional Chinese Medicine (54) and Nanjing University of Chinese Medicine (49) (Table 2). It can be seen that Guangzhou University and Shanghai University of Traditional Chinese Medicine have a large influence in this field, and the number of articles published in recent years is also very high. In conclusion, the analysis indicates that there is a relatively concentrated collaboration pattern among TCM-related medical universities in China, and these universities have made substantial contributions to the research in this field in recent years. However, there is still room for further enhancing international collaboration to promote the development of TCM research on a global scale.

[image: Figure 4]

FIGURE 4
 Analysis of the issuing institutions. (A) Visualization map showing cooperation between institutions, with more collaborations among Nanjing, Shanghai, and Guangzhou Universities of TCM. (B) Time map indicating that the average publication year is centered, and most papers are from the last 10 years. (C) Posting patterns of the top five institutions, showing the influence of Guangzhou and Shanghai Universities of TCM and their recent publication activity.




TABLE 2 Top 10 institutions with the most publications.
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3.5 Journal analysis

Among the articles included in this study, we drew a visual map of the participating journals (Figure 5A), where the size of the circle represents the number of published articles, from which it can be seen that Frontiers in Pharmacology, Journal of Ethnopharmacology, and Evidence-Based COMPLEMENTARY are the journals with high impact in this study area. All three journals are pharmacy related journals. Meanwhile, we presented the journals involved in the study in the form of a publication time distribution graph (Figure 5B), in which the color of the nodes changes from purple to yellow, representing the progression of time, which shows that “journal of ethnopharmacology,” as an influential journal in the field, has a long average publication time. In contrast, “Frontiers in Pharmacology have been involved in publishing more articles in recent years (Table 3). In addition, we analyzed the association between citing journals and cited journals using a journal double-stacked graph (Figure 5C). The diagram’s left side represents the citing journal, the right side denotes the cited journal, and the color-coded lines illustrate the connection between the citing and cited journals. The figure mainly shows that articles in molecular, biology, and immunology especially cited articles in molecular, biology and genetics, as well as articles in medicine and clinical medicine mainly cited articles related to life sciences and nursing in this collection. The focal points of these journals, such as pharmacology and ethnopharmacology, are closely related to the theme of this research, and their high influence in the relevant fields makes them the preferred journals for researchers to choose.

[image: Figure 5]

FIGURE 5
 Analysis of journals. (A) Visual map showing influential journals in the study area, such as Frontiers in Pharmacology, Journal of Ethnopharmacology, and Evidence-Based Complementary. (B) Distribution graph indicating “Journal of Ethnopharmacology” has a long publication time, while “Frontiers in Pharmacology” publishes more recently. (C) Double-stacked graph revealing citation patterns between different fields of journals.




TABLE 3 Top 10 journals with the most publications.
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3.6 Author analysis

Through data calculation, a total of 5,358 authors participated in the submission; Figure 6A lists the co-authorship network of authors who published more than 4 papers, and plots the co-authorship network with 74 authors participating. The connecting line indicates the cooperation between individual authors, the size of the circle shows the number of published papers, and the color of the node changes from purple to yellow to indicate the time progression. It can be seen that the collaboration between authors is mainly in the form of groups, and these authors mostly use institutions as a mode of collaborative research, with relatively little cooperation across institutions. Figure 6B shows the change in authors’ publication time, which shows that several Chinese scholars with high impact published more articles before 2022, and these scholars were involved in publishing articles in all periods. Table 4 presents the 10 authors deemed most pertinent within the realm of Chinese medicine research, all of whom have authored nine or more articles. Collectively, these 10 authors have contributed 131 publications, representing 11.36% of the total literature in this field. Notably, all authors hail from China and have made substantial impacts on the field. Leading the cohort is Liu xinhui, with 17 published papers, followed closely by other esteemed scholars. The distribution of publication years among the top 10 most relevant authors is depicted in Figure 6C. The majority of these authors commenced publishing after 2012, with only a small number having made contributions to the field for over a decade. The co-authorship network in this field shows a certain degree of group collaboration, and Chinese scholars play a leading role. However, there is still room for further strengthening international collaboration and promoting more diverse and extensive research cooperation.
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FIGURE 6
 Analysis of co-authors. (A) Visual map showing author collaboration mainly in groups with limited cross-institutional cooperation. (B) Time map indicating high-impact Chinese scholars’ publication patterns before 2022. (C) Posting patterns of top authors, with most starting after 2012 and few contributing for over a decade.




TABLE 4 Top 10 authors with the most publications.
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3.7 Visual analysis of keyword co-occurrence

The keywords of an article can represent the topic and main ideas of the article, and by constructing a recurrence map of keywords, the research hotspots and trends in the field can be described. We used VOSviewer to visualize and analyze the keywords that appeared 10 times or more in the articles, and obtained a total of 180 keywords (Figures 7A,B). The larger or darker color of the circle represented by a keyword indicates that the keyword occurs more frequently and defines a research hotspot in the field; moreover, the connecting line between two keywords indicates that they co-occur in the same article, and its thickness is proportional to the frequency of co-occurrence. It can be seen that the most frequently used keywords in this research field are “chronic kidney disease,” “oxidative stress,” “traditional Chinese medicine,” and “inflammation,” and the keywords with more than 20 occurrences are roughly divided into four color groups (Table 5). The keyword “chronic kidney disease” is at the center of all articles. The keyword “chronic kidney disease” was at the center of all the articles. We performed cluster analysis of the keywords by Citespace software, and 11 clusters were calculated, which were #0prevalence, #1renal fibrosis, #2medicinal plants, #3 traditional Chinese medicine, #4gut microbiota, #5chronic renal failure, #6aristolochic acid, #7carotid intima-media thickness, #8alzheimers disease, #9nitric oxide, #10 black cohosh (Figure 7C), where the keyword cluster #0prevalence contains the highest number of keywords and the highest number of associations with other keywords, i.e., the highest number of simultaneous occurrences in a document. In order to visualize the change of keywords over time, we constructed a keyword timeline graph (Figure 8A); the size of the k node represents the frequency of keyword occurrence, the color of the circle depicts the average time of occurrence, and the color changes from purple to red as the chronological order changes from 2000 to 2024. It can be seen in the graph that the distribution of keywords in cluster #0prevalence is more even, and the distribution of keywords in the other the keyword distribution of cluster #0prevalence is more dispersed, and some keywords used before 2005 are still consistently used over a long period. It can be seen that cluster #0prevalence has the richest keyword evolution and the most resounding impact on the clusters. In addition, we calculated the bursting trend of keyword occurrences by Citespace software. Figure 8B shows the 25 keywords with the highest bursting intensity, with the blue line representing the length of occurrences and the red line representing the length of keyword bursts. Among these 25 keywords, the keyword with the highest burst intensity is “network pharmacology,” which mainly appears between 2022 and 2024, and belongs to the explosive research hotspot; the keyword with the most prolonged burst duration is “interstitial renal fibrosis,” which indicates that this research direction is a hot research direction for scholars for a long time. The most prolonged duration of the outbreak is “interstitial renal fibrosis,” indicating that this research direction has been a hot research direction for scholars for an extended period, but the research intensity gradually decreased after 2010. The analysis of keywords and clusters reveals the key research topics and trends in the field of chronic kidney disease and traditional Chinese medicine. The centrality of “chronic kidney disease” and the distribution of other keywords provide an overview of the research landscape. The identification of emerging hotspots like “network pharmacology” and sustained research directions like “interstitial renal fibrosis” is crucial for guiding future research.
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FIGURE 7
 Keyword visualization analysis. (A) Visualization map of keywords, showing that “chronic kidney disease,” “oxidative stress,” “traditional chinese medicine,” and “inflammation” are frequently used. (B) Keyword density map, indicating the frequency of keyword occurrence. (C) Keyword clustering map, revealing 11 clusters, with #0prevalence containing the most keywords and associations.




TABLE 5 Top 20 high-frequency keywords.
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FIGURE 8
 Keyword Analysis. (A) Timeline graph showing keyword distribution and evolution, with #0prevalence more evenly distributed and some keywords used consistently. (B) Outbreak graph indicating “network pharmacology” has high burst intensity in 2022–2024, and “interstitial renal fibrosis” has the longest burst duration.





4 Discussion

TCM offers effective treatment for chronic diseases by using holistic concepts, personalized treatment, various methods, and extensive clinical experience. To enhance TCM’s effectiveness in treating CKD, its application in CKD needs improvement (17). In the past 24 years, research on TCM intervention for CKD has significantly increased, with a sharp upward trend since 2019 and the most articles published in 2022. This indicates that it has become a hot topic in the scientific research field, likely due to China’s economic growth and increased attention to TCM. The implementation of the “Law of the People’s Republic of China on Traditional Chinese Medicine” in 2017 enhanced the legal status of TCM in China and its global influence, attracting more international researchers and promoting its research and application globally (29, 30).

China’s leading position in research on the treatment of CKD with TCM is well-documented and corroborated by a plethora of scholarly articles. The preponderance of literature emanating from China, coupled with the high citation rates it garners, underscores the country’s significant contributions to this field (22). Our study further revealed growth trends in other countries (e.g., the United States, India, Iran, Japan and Korea). The increased research output in the United States on the application of TCM for CKD treatments mirrors a national commitment to integrative medical approaches, underscored by regulatory endorsements from the FDA for herbal medicine trials (31), the establishment of TCM legislative frameworks (32), and an escalating market demand for TCM therapeutics (33). The top 10 countries in terms of publication volume include not only Asian countries such as India, Iran, Japan, and South Korea but also European countries such as the United Kingdom, Italy, Canada, and Australia. Indian traditional medicine such as Ayurvedic medicine has herbal therapies, yoga, etc., which are also widely used in TCM (34). The two have learned from, borrowed from and developed each other in medical theories and drugs (35). Our research has identified a notable upsurge in TCM research in India and Iran, a trend that is intrinsically linked to the escalating domestic demand for herbal medicines and the supportive governmental funding initiatives. The persistent growth trajectory of these nations within our study underscores that international collaboration, policy endorsement, and scholarly engagement are the cornerstones that have elevated them as leading figures in the realm of TCM for CKD treatment. This indicates that the research on TCM intervention in CKD is receiving increasing international attention. This global trend will further promote the development of TCM and promote the recognition and application of TCM worldwide.

The analysis shows that five of the top 10 most prolific institutions are TCM universities, which are predominantly located in five economically robust regions: Guangzhou, Beijing, Shanghai, Nanjing, and Tianjin. This suggests a link between economic vitality and the flourishing of TCM research. The China Academy of Chinese Medicine stands out for its significant contributions, reflecting its status as a leading research institution in the field. At the same time, comprehensive universities, such as Peking University, Fudan University, China Medical University, and Capital Medical University, among the top contributors indicate a growing interest in TCM from institutions traditionally associated with Western medicine. This interdisciplinary collaboration could pave the way for novel treatments by combining traditional insights with modern scientific approaches.

By conducting an in-depth analysis of the top 10 journals with the most publications, we can gain a deeper understanding of the current development trends and dynamics in the field of academic publishing. Our findings reveal that “Frontiers in Pharmacology,” “Journal of Ethnopharmacology,” and “Evidence-Based Complementary and Alternative Medicine” are the most prolific journals in publishing research on TCM and CKD. These observations align with those of Xu et al. (22), who noted that these periodicals are particularly receptive to studies on traditional Chinese medicine and integrative healthcare, boasting significant visibility and global impact. Notably, “Frontiers in Pharmacology” has emerged as an ideal platform for publishing TCM research, owing to its recent focus on emerging fields such as network pharmacology. Furthermore, the thematic alignment of “Journal of Ethnopharmacology” with traditional medicine research has solidified its prominent role in showcasing scientific achievements within the TCM domain. However, it is worth noting that among the numerous academic journals in China, only the Chinese Journal of Integrated Traditional Chinese and Western Medicine stands out among the top 10 in terms of publication volume. Despite the high volume of academic research in China, Chinese academic journals have low influence and attention internationally. To improve this, Chinese journals need to enhance their quality and increase international collaborations for greater global recognition.

TCM has a significant historical background and extensive expertise in the treatment of CKD (36), but its mechanism of action is often overlooked or misunderstood. Through in-depth analysis and research on the articles of the most published authors, we found that researchers are more inclined to study the mechanism of a single drug or TCM compound in the treatment of CKD. Only when the world can understand and accept TCM, can the great potential of TCM in the treatment of various diseases, including CKD, be genuinely realized. Professor Liu xinhui’s research primarily focuses on the Jian-Pi-Yi-Shen Formula (JPYSF), which effectively improves renal function and structure in CKD rats through various mechanisms such as modulating the mitochondrial quality control network, tryptophan metabolism, aryl hydrocarbon receptor signaling, renal glucose metabolism pathways, and by activating SIRT3 and enhancing antioxidant effects (37–40). Additionally, Professor Liu has explored the relationship between the gut microbiome’s response to JPYSF and the resulting renal improvements (41), as well as the therapeutic mechanisms of various traditional Chinese herbs like astragalus, Danshen, and naringin in treating CKD (42–44). Researcher Li Ping is more focused on the clinical efficacy research of TCM in treating CKD, such as multi-center randomized controlled clinical trials on the efficacy and safety of TCM compound preparations in treating primary glomerulonephritis (45), the clinical efficacy of Shen Hua Tablets against mesangial cell proliferation and nephritis (46), and a clinical controlled study comparing TCM with losartan potassium in treating IgA nephropathy (47). He also pays attention to the underlying mechanisms of TCM in treating CKD, such as exploring the molecular mechanisms of TCM compounds in treating diabetic nephropathy based on network pharmacology (48), and investigating the therapeutic mechanisms of TCM in gouty nephropathy via the NF-κB signaling pathway (49). This aligns with the research of Denise Mafra (50), who also observed the growing interest in the role of the gut microbiome in chronic diseases. However, our study also found that ‘network pharmacology’, as an emerging methodology, is gradually becoming a research hotspot in this field, which has not been fully reflected in other studies. Renal fibrosis is a frequent occurrence in the advancement of CKD to ESRD, and it is a significant histopathological indication of CKD (51). Renal fibrosis is a series of changes, including excessive accumulation of extracellular matrix, tubular epithelial-mesenchymal transition (EMT), activation of fibroblasts, infiltration of immune cells, and apoptosis of renal cells, ultimately leading to renal dysfunction and even renal failure (52, 53). However, there is no effective treatment for renal fibrosis at present (54). Dihydroartemisinin (DHA) exhibits renoprotective effects and reverses renal fibrosis by targeting DNA methyltransferase 1 (DNMT1) to reverse Klotho repression, inhibiting the Wnt/β-catenin and TGF-β/Smad signaling pathways, and providing evidence for its potential clinical application in treating renal fibrosis (55). Tongluo Yishen Decoction can reduce oxidative stress and regulate mitochondrial autophagy, improving mitochondrial dynamics, thereby reducing renal injury, protecting renal function, and reducing renal fibrosis (56). Shenkang injection exhibits anti-fibrotic and renal protective effects in in vivo and in vitro animal models and cell experiments by inhibiting the TGF-β/Smad3 signaling pathway, regulating mitochondrial autophagy, reducing oxidative stress and inflammatory responses, providing potential molecular mechanisms and clinical application prospects for the treatment of CKD (57–59). In addition, the relationship between gut microbiota and CKD has also become one of the research hotspots. Studies have shown that the imbalance of the gut microbiota disrupts the integrity of the intestinal barrier, causing bacterial displacement and metabolite accumulation, which leads to abnormal activation of immune cells and inflammatory response, and these factors can lead to renal parenchymal injury (60). Therefore, a deep study of the relationship between the intestinal microbiome and CKD is of great significance for the prevention and treatment of CKD. It was found that the interaction with the intestinal bacteria of normal and chronic renal failure rats can regulate the intestinal bacterial composition through metabolic transformation (61). Dahuang Gancao Decoction can reduce the accumulation of uremic toxin in animal models of renal failure in the regulation of intestinal flora (62). Yiqihuoxuejiangzhuo Formula protects the heart function of CKD mouse models by regulating intestinal flora and inhibiting the activation of NLRP3 inflammasome, demonstrating its potential mechanism of heart and kidney protection (63). The relationship between nitric oxide and CKD has also received widespread attention. Nitric oxide (NO) plays a complex and critical role in the occurrence and development of CKD. In CKD, the production and activity of NO in the kidney may be affected, which may lead to renal vascular dysfunction and worsening of renal injury (64, 65). The level of NO anabolic compounds can be used as an essential biomarker to predict cardiovascular outcomes in patients with CKD (66, 67). Increasing the production and activity of NO may help improve renal function and prognosis in patients with CKD (68). Multiple Chinese herbal ingredients have a positive effect on the production and activity of NO, which may be a new target for the treatment of CKD with TCM in the future (69–72).

Our study is subject to several limitations. Firstly, the focus on the Web of Science database may have resulted in the omission of pertinent literature not indexed within this platform, including non-English publications and those appearing in less prominent journals. Secondly, the reliance on publication and citation counts as metrics for assessing research impact fails to encapsulate the qualitative dimensions of scholarly work, such as the intricacy of the research or its practical applications. Thirdly, the temporal scope of our analysis, which covers the period from 2000 to 2024, may not adequately represent the most recent advancements or offer a thorough historical perspective.



5 Conclusion

The remarkable growth in TCM research on CKD signals a transition towards integrative medicine, reflecting the international medical community’s interest in TCM’s holistic treatment approaches. As TCM and Western medical institutions collaborate, there is potential for a more diverse therapeutic panorama for CKD patients. We suggest stronger international partnerships to validate TCM’s efficacy through clinical trials and incorporate it into CKD treatment guidelines. Future studies should delve into TCM’s molecular mechanisms, particularly in network pharmacology and gut microbiota, to innovate CKD treatments. Policymakers should also consider the economic aspects of CKD management and promote sustainable access to TCM. Our study not only analyzes the current TCM research landscape but also emphasizes the need for continuous research and innovation to enhance TCM’s role in combating CKD globally.
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