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Background

There is a high prevalence of malnutrition in cancer patients, which seriously affects the anti-cancer therapy effect and outcomes, causing a huge disease burden worldwide. Appropriate nutritional support is important for cancer prevention and control. The aim of this study was to explore the development trends, hotspots, and frontiers of Medical Nutrition Therapy (MNT) on Cancer from a bibliometric perspective, and provide new insights for future research and clinic practices.





Methods

The global literature of MNT on Cancer published between 1975 and 2022 were searched in the Web of Science Core Collection Database (WOSCC). After refining the data, descriptive analysis and data visualization were performed with bibliometric tools (CiteSpace, VOSviewer, and R package “bibliometrix”).





Results

A total of 10,339 documents with a timespan from 1982 to 2022 were included in this study. The number of documents had increased continuously over the past 40 years, especially with a steep rise from 2016 to 2022. The majority of scientific production outputs were from the United States, which had the most core research institutions and authors. The published documents could be clustered into three themes respectively labeled by terms “double-blind”, “cancer” and “quality-of-life”. “gastric cancer”, “outcome”, “inflammation”, “sarcopenia” and “exercise” were the most prominent keywords in recent years. “breast-cancer”, “colorectal-cancer”, “expression”, “risk”, “in-vitro”, “quality-of-life”, “cancer” and “life” might represent the newly emerged topics.





Conclusions

There were a good research foundation and reasonable disciplinary structure in the field of medical nutrition therapy for cancer at present. The core research team was mainly located in the United States, England, and other developed countries. According to the current trends in publications, more articles shall be published in the future. Nutritional metabolism, malnutrition risk, and the impact of nutritional therapy on prognosis might be research hotspots. In particular, it was important to focus on specific cancer, such as breast cancer, colorectal cancer, and gastric cancer, which might be the frontiers.
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Introduction

According to the statistics, cancer is one of the major burden worldwide in recent years because of increased incidence and decreased mortality neither in older people nor in adolescents or young adults (1, 2). In addition to mortality, cancer can also lead to physical and psychological impairments, which can significantly reduce quality of life. This is particularly common to malnourished patients with cancer (3).

It is well known that cancer is a systemic wasting disease and there is a high incidence of malnutrition. Among cancers at different site, head and neck cancers have the highest incidence of malnutrition, followed by leukemia/lymphoma, lung, colon/rectum, esophagus and/or stomach, pancreas, breast, ovaries/uterus, and prostate (4). Cancer patients often experience a variety of symptoms, such as nausea, vomiting, loss of appetite, and taste changes, which can make it difficult to eat a balanced diet. In addition, cancer treatments (such as chemotherapy, radiotherapy and surgery) can lead to further changes in appetite and nutrition needs (5–9).

The malnutrition in cancer patients can be improved through a number of strategies, including early screening, proper nutrition therapy, and lifestyle modifications (10–13). Nutrition therapy is an important part of anti-cancer treatment, which includes providing patients with individualized nutrition plans, counseling, and education on proper nutrition and food choices. It also involves the use of nutritional supplements, such as vitamins and minerals, to ensure adequate intake of essential nutrients (14). For cancer patients who are unable to eat enough to meet their nutritional needs, enteral nutrition or parenteral nutrition may be recommended (15, 16). Targeted nutrition intervention can help cancer patients to mitigate their symptoms (such as fatigue, nausea, vomiting, loss of appetite, and taste changes), maintain their weight, reduce the risk of malnutrition and disease progression, and improve their qualities of life (17). This may even be the most important treatment for those living with advanced stages of cancer, where treatments are often limited and palliative care is often inadequate.

Bibliometrics is a field of study that uses quantitative analysis to measure the impact of publications. It can be used to identify burst keywords or burst reference from massive literature, and to assess the performance of authors, institutions, and countries. By this way, bibliometric analysis can provide valuable insights into research trends or emerging topics, and find the most influential research team. Analytical results also can be visualized with the help of common analysis tools, such as CiteSpace, “Bibliometrix” packages or VOSviewer (18–21). At present, bibliometric analysis has been used extensively in various fields. However, there is still little bibliometric research on Medical Nutrition Therapy (MNT) on Cancer. Therefore, this study was conducted to provide a reference for future research.





Methods




Data source and retrieval strategy

The global literature of MNT on Cancer published between January 01, 1975 and December 31, 2022 was searched in the Web of Science Core Collection Database (WOSCC) on January 16, 2023. The retrieval strategy was setting as follows: TS=[(cancer or cancers or cancerous or tumor or tumor or neoplasm or neoplasms or neoplastic) and (nutritional therapy or nutrition therapy or medical nutrition therapy or nutrition support or nutritional support)] OR TI=[(cancer or cancers or cancerous or tumor or tumor or neoplasm or neoplasms or neoplastic) and (nutritional therapy or nutrition therapy or medical nutrition therapy or nutrition support or nutritional support)] OR AB=[(cancer or cancers or cancerous or tumor or tumor or neoplasm or neoplasms or neoplastic) and (nutritional therapy or nutrition therapy or medical nutrition therapy or nutrition support or nutritional support)].





Data screening process and visualization

The screening process is shown in Figure 1. The total publications met primary search set were 11,349. After refining by publication date, document type and language, 10,339 documents were finally included and exported for analysis. Bibliometric analysis and visualization were conducted by following tools: Microsoft Excel, VOSviewer, CiteSpace and R software.




Figure 1 | Flowchart of publications screening.



Microsoft Excel (version 2019) was used to visualize the annual publications, and an exponential function F(x) = aebx was used to describe the cumulative growth trend of publications, where F(x) denotes the documents accumulation at x, a is the initial documents number at the initial year, b is a constant indicating the growth rate, and x denotes the difference between the publication year and the initial year.

VOSviewer (version 1.6.18) was used to analyze and visualize the collaboration between countries, institutions or authors. The main procedures were as follows: (1) importing the data set into VOSviewer, (2) selecting type of analysis (i.e., co-authorship) and unit of analysis (i.e., authors, organizations or countries), (3) selecting counting method (full counting), and (4) setting analysis parameters (default value).

CiteSpace (version 6.1.R6) was used to cluster the journals and visualize the burst keywords and references. The main procedures were as follows: (1) importing the data set into CiteSpace, (2) adjusting the years per slice (2 years), (3) selecting node types (i.e., keywords or cited journal) and algorithm for link strength (cosine), and (4) setting the selection criteria (the top 50 most cited or occurred items in each slice).

R software with “Bibliometrix” packages was used to extract the main information and perform thematic analysis. The main procedures were as follows: (1) importing the data set into R software, (2) selecting type of analysis (i.e., “main information”, “co-occurrence network”, and “thematic evolution”), (3) setting analysis parameters.






Results




General information

As shown in Table 1, a total of 10,339 documents with timespan from 1982 to 2022 was included in this study, which contained 7965 articles and 2374 reviews. The 10,339 documents cited 363,884 references, with an average citation of 35.07.


Table 1 | Main information about the dataset.







Trends in global publication

Figure 2 depicted the trend of the annual publications of MNT on cancer. As shown in Figure 2A, the number of documents increased steadily, with annual growth rate 13.6%. The documents about MNT on cancer were first introduced in 1982. Before 1990, only a small amount of documents was issued, with an annual average of 6 documents. From 1991 to 2015, the number of documents gradually increased, with an annual average of 200 documents. From 2016 to 2022, the average number of documents was up to 800 per year. The growth of literature could reflect the activity of scientific research and revealed the stage of research development. Based on the number of annual publications, the whole development stage could be preliminarily divided into three phases. The first phase (Period I: Initial Phase) was considered 1982-1990, which was characterized by a slow and intermittent increase in the number of annual publications. The second phase (Period II: Steady Development Period) was considered 1991-2015, which was characterized by a steady increase in the number of annual publications. The third phase (Period III: Rapid Development Period) was considered 2016-2022, which was characterized by a significantly rapid increase in the number of annual publications. Figure 2B illustrated the cumulative publications with exponential growth curve (y = 19.281e0.1713x, R² = 0.9366), which showed a consistent development trends with Figure 2A.




Figure 2 | Trends in publication output of papers on nutrition therapy for cancer. (A) Annual publication trends. (B) Cumulative publication trends.







Analysis of countries, institutions, and authors




Country

The dataset in this study covered 92 countries/regions. As shown in Figure 3A, the size of nodes represents the number of documents and the line thickness between two nodes represents the strength of the connection. Specifically, the United States (USA) was ranked the first in the number of documents (3403 documents), far higher than China (1082 documents), Italy (969 documents), England (887 documents), and Germany (708 documents), as shown in Figure 3C. However, England had the strongest link strength (total link strength = 2565), followed by Italy (total link strength = 2478), USA (total link strength = 2393), Germany (total link strength = 2267), and France (total link strength = 2128), as shown in Figure 3B. This meant these countries/regions might have more research strength or wider collaboration in the field of MNT on cancer. In the Figure 3A, the color gradient was used to indicate the time evolution. The countries that appeared earlier were colored in purple, while the yellow color represented the countries appeared recently. With time evolution, some countries (such as China, Colombia, Poland, Thailand) had obviously more research activities than others in recent years.




Figure 3 | Visualization map of countries/regions in the field of MNT on cancer from 1982 to 2022. (A) Country collaboration network. Nodes indicate countries and the line between different nodes represent the cooperation relationship. The thicker the line, the stronger the link. (B) Top 10 countries by total link strength. (C) Top 10 countries by number of document.







Institutions

The dataset in this study involved 9585 institutions. As shown in Figures 4A, C, the Harvard University was ranked the first in the number of documents (135 documents), followed by National Cancer Institute (NCI) (124 documents), University of Alberta (116 documents), University of Queensland (116 documents), and Memorial Sloan-Kettering Cancer Center (105 documents). However, the German Cancer Research Center had the strongest link strength (total link strength = 371), followed by University of Cambridge (total link strength = 368), University of Queensland (total link strength = 351), Harvard university (total link strength = 349), and International Agency for Research on Cancer (total link strength = 344), as shown in Figure 4B. This meant these institutions might have more research strength or wider collaboration in the field of MNT on cancer.




Figure 4 | Visualization map of institutions in the field of MNT on cancer from 1982 to 2022. (A) Institution collaboration network. Nodes indicate institutions and the line between different nodes represent the collaboration relationship. The different colors mean different clusters. (B) Top 10 institutions by total link strength. (C) Top 10 institutions by number of document.







Authors

The dataset in this study involved 46,010 authors. As shown in Figures 5A, C, the Gapstur Susan M was ranked the first in the number of documents (40 documents), followed by Caccialanza Riccardo (37 documents), Bozzetti Federico (31 documents), Mccullough Marjorie L (28 documents), and Pedrazzoli Paolo (27 documents). However, the Caccialanza Riccardo had the strongest link strength (total link strength = 159), followed by Pedrazzoli Paolo (total link strength = 145), Gapstur Susan M (total link strength = 133), Cereda Emanuele (total link strength = 119), and Mccullough Marjorie L (total link strength = 109), as shown in Figure 5B. This meant these authors might be leading figure in the field of MNT on cancer.




Figure 5 | Visualization map of authors in the field of MNT on cancer from 1982 to 2022. (A) Author collaboration network. Nodes indicate authors and the line between different nodes represent the collaboration relationship. The different colors mean different clusters. (B) Top 10 authors by total link strength. (C) Top 10 authors by number of document.








Analysis of journals

The dataset in this study involved 2,230 journals. Using the journal co-citation analysis, it is possible to gain insight into the overall structure of a subject. We applied CiteSpace 6.1.R6 to conducted a cluster analysis for co-citation journals in the field of MNT on cancer, and found these journals could be clustered into nine categories, namely, #0 Surgery, #1 Biochemistry&Molecular Biology, #2 Nutrition&Dietetics, #3 Oncology, #4 Infectious diseases, #5 Public, Environment& Occupational Health, #6 Health Care Sciences&Services, #7 Rehabilitation, and #8 Nursing, as shown in the Figure 6.




Figure 6 | The cluster of cited Journals. The different colors mean different clusters.







Analysis of references

Citation analysis can reveal the knowledge base and frontiers of a field. The knowledge base of a research field is composed of the collection of cited literature, and the collection of literature citing these basic knowledge reflects the frontiers of research. Table 2 listed the top 10 local cited documents in MNT on Cancer, with cited times ranging from 130 to 523. Nine of the top 10 documents were published after 2000. Table 3 listed the top 10 local cited references, with cited times ranging from 179 to 523. Among the top 10 references, eight were published after 2000. Notably, some literatures were in both top 10 local cited documents and top 10 local cited references, such as “Espen guidelines on nutrition in cancer patients”, “Definition and classification of cancer cachexia: an international consensus”, “Prevalence of malnutrition and current use of nutrition support in patients with cancer” and “Espen expert group recommendations for action against cancer-related malnutrition”.


Table 2 | Summary of the top 10 local cited documents.




Table 3 | Summary of the top 10 local cited references.



Figure 7A illustrated the top 25 references with strongest citation burst, with all of them burst after 2000. Based on Figure 7A, we obtained 11 references burst in recent years, including “Cancer-associated malnutrition, cachexia and sarcopenia: the skeleton in the hospital closet 40 years later”(2018-2022), “Cancer-associated cachexia”(2018-2022), “GLIM Criteria for the Diagnosis of Malnutrition: A Consensus Report From the Global Clinical Nutrition Community”(2019-2022), “Sarcopenia: revised European consensus on definition and diagnosis”(2019-2022), “ESPEN guidelines on definitions and terminology of clinical nutrition”(2018-2022), “ESPEN guideline: Clinical nutrition in surgery”(2018-2022), “ESPEN expert group recommendations for action against cancer-related malnutrition”(2018-2022), “Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries”(2018-2022), “ESPEN guidelines on nutrition in cancer patients”(2018-2022)”, “Anamorelin in patients with non-small-cell lung cancer and cachexia (ROMANA 1 and ROMANA 2): results from two randomized, double-blind, phase 3 trials”, and “Cancer statistics, 2022”(2022-2022).




Figure 7 | Visualization map of cited references in the field of MNT on cancer from 1982 to 2022. (A) Top 25 references with the strongest citation bursts. The length of the red bar represents the duration of the burst. (B) References citation timeline. Nodes indicate references and the node size represents the citation number of the references.



The clustering of all references led to seven categories, namely, “Nutrition & Dietetics”, “Multidisciplinary Sciences”, “Surgery”, “Veterinary Sciences”, “Public, environmental & occupational health”, “otorhinolaryngology”, and “oncology”. Among the seven categories, “Nutrition & Dietetics” and “Multidisciplinary Sciences” were closer to 2022 in the timeline, as shown in Figure 7B.





Analysis of keywords




Research hotspots

Keywords analysis can reveal the hotspots and emerging trend of a field. As Shown in Figure 8A, 15,911 keywords were clustered into three themes. Cluster “ #1double-blind” was colored red, in which the top 10 occurrences keywords included “double-blind”(435 times), “total parenteral-nutrition”(326 times), “tumor-necrosis-factor”(291 times), “expression”(282 times), “body-composition”(244 times), “metabolism”(226 times), “oxidative stress”(215 times), “cell”(214 times), “growth”(201 times) and “skeletal-muscle”(188 times); Cluster “#2 cancer” was colored blue, in which the top 10 occurrences keywords included “cancer”(1157 times), “risk”(820 times), “nutrition”(756 times), “breast-cancer”(495 times), “mortality”(461 times), “physical-activity”(409 times), “health”(366 times), “disease”(361 times), “risk-factor”(347 times) and “colorectal-cancer”(345 times); Cluster “#3 quality-of-life” was colored green, in which the top 10 occurrences keywords included “quality-of life”(1026 times), “therapy”(910 times), “chemotherapy”(730 times), “survival”(678 times), “weight-loss”(671 times), “support”(565 times), “malnutrition”(544 times), “impact”(537 times), “management”(470 times) and “surgery”(463 times); Figure 8B also presented the top 10 high-frequency keywords from a global perspective.




Figure 8 | Visualization map of keywords in the field of MNT on cancer from 1982 to 2022. (A) Keywords co-occurrence thematic network. The different colors mean different themes. (B) Top 10 keywords by number of occurrence. (C) Top 25 keywords with the strongest citation bursts. The length of the red bar represents the duration of the burst. (D) Map of thematic evolution. The line alignment represents the evolution direction of the themes. Line width represents the number of keywords.



Combining the results of cluster and word frequency analysis, the following three research hotspots of MNT on cancer were obtained:1, Effect of nutritional support therapy on the metabolic status in patient with cancer; 2, Malnutrition risk in different types of cancer and its risk factors; 3, The impact of nutritional support therapy on prognosis (eg, quality-of life) in cancer patients with or without radiotherapy and chemotherapy.





Emerging trends

Figure 8C showed the top 25 keywords with the strongest citation bursts. The keywords “tumor necrosis factor” and “total parenteral nutrition” were the earliest burst keywords. Both of them burst from 1990. The keywords “total parenteral nutrition”(1990-2013; 23 years) had the maximum duration of the burst, followed by “carcinoma”(1991-2013; 22 years), “tumor necrosis factor”(1990-2009; 19 years), “cardiovascular disease”(1998-2017; 19 years), “randomized trial”(1991-2009; 18 years), and “radiation therapy”(2002-2017; 15 years). These keywords had received no less than 15 years of attention, and were probably the classic research topics in the field of MNT on cancer. However, it was also worth noting that the keywords “gastric cancer”(2018-2022), “outcome” (2018-2022), “inflammation” (2018-2022), “sarcopenia” (2018-2022), and “exercise” (2018-2022) occurred more frequently in recent years, which suggested that these keywords might be the next hot research topic in the future.

Figure 8D also provided an overall map of the evolution of the theme. From 1982 to 1990, there were only one theme labeled by keyword “therapy”; From 1991 to 2015, there became three themes labeled separately by keywords “weight loss”, “cancer”,and “risk”; And from 2016 to 2022, the previous three themes evolved into ten themes, namely, “breast-cancer”, “colorectal-cancer”, “expression”, “risk”, “in-vitro”, “quality-of-life”, “cancer”, and “life”.







Discussion

In this study, we analyzed the research trends and hotspots from 1982 to 2022 and explored the research frontiers in recent years in the field of MNT on cancer.

The annual number of publications of MNT on cancer showed a growing trend over the past 40 years, particularly since 2016. The potential reason for the rapid growth of the research might be due to increasing recognition of the importance of nutrition in cancer therapy. According to Price’s theory, the development of scientific research can be divided into four stages, namely, the initial stage, the great development stage, the mature stage and the completion stage (22). However, due to various factors such as economy, politics, and policies, there may be some deviations between the actual development and the theoretical model. Based on the fitted cumulative growth curve (Figure 2B), research on MNT for cancer might be in a stage of great development, more articles could be expected to appear in the future.

According to the analysis of countries, institutions and authors, we summarized the core research teams in the field of MNT on cancer. In terms of the regional distribution of publications, the countries/regions with the highest number of publications and strongest cooperation with others were mainly in the developed countries, such as United States, Italy and England. However, China had seen a surge in the number of publications in recent years, even though its current lack of international cooperation. It suggested that more and more scholars in China were focusing on this field. In terms of the institution or author, the publications were apparently dependent on their countries, with the top 10 institutions or author mainly located in the United States, England or other developed countries.

Based on the analysis of journals, we summarized the disciplinary structure of MNT on cancer and found it covered nine disciplinary categories. Not surprisingly, this research field involved so many disciplines. According to global cancer statistics in 2018, there were approximately 18.1 million new cancer cases and 9.6 million cancer deaths in 185 countries (23). Considering the huge global burden of cancer worldwide, cancer had been a major public health issue. Reducing cancer burden required multidisciplinary collaboration. It was especially important to use molecular biology techniques for early detection and screening, comprehensive interventions for early treatment, and effective nutritional support for rehabilitation.

The development of the research field of MNT on cancer had gone through three phases. As early as 1980, Dewys, W. D. et al. had found that weight loss could decrease median survival (24). This suggested that the impact of nutritional status on the prognosis of tumor patients was already recognized. However, there was neither a comprehensive indicator to identify the malnutrition status of oncology patients nor a uniform indicator to evaluate the quality of life in the period I (1982–1990).

The disciplinary foundation of MNT on cancer was mainly formed in the period II (1991-2015). AARONSON, N. K. et al. developed a questionnaire to evaluate the quality of life of cancer patients in 1993, which was widely used later (25). Ottery, F. D. recommended Patient-Generated Subjective Global Assessment (PG-SGA) as evaluation criteria for nutritional status in oncology patients in 1996 (26). Afterwards, the PG-SGA assessment tool was further demonstrated by Bauer, J. et al. (27). The European Society for Clinical Nutrition and Metabolism (ESPEN) published guidelines on enteral and parenteral nutrition respectively in 2006 and 2009 (15, 16). Fearon, K. et al. also developed a framework for the definition and classification of cancer cachexia in 2011 (28). These findings allowed MNT on cancer to be carried out under a uniform and standardized framework.

After 2015, the research field of MNT on cancer entered a period of rapid growth (Period III). Researchers more focused on giving comprehensive evidence-based nutritional interventions in patients with cancer. In response to this, ESPEN continuously issued a number of evidence-based guidelines in recent years, including “nutrition in cancer patients” (29), “recommendations for action against cancer-related malnutrition” (30), “Clinical nutrition in surgery” (9), “definitions and terminology of clinical nutrition” (31). Several of the major global clinical nutrition societies convened the Global Leadership Initiative on Malnutrition (GLIM) and developed GLIM criteria for the diagnosis of malnutrition in 2019 (32). These guidelines or criteria helped to unify the understanding and standardize clinical practice. In addition, high-quality cancer registry data was also important for developing more targeted interventions and evaluating cancer control efforts (23, 33).

In this study, we also summarized three research hotspots of MNT on cancer. As shown in the red cluster presented in Figure 8A, keywords mainly focused on the metabolism of tumor cells, involving oxidative stress of tumor cells, tumor-necrosis-factor expression, body-composition and skeletal-muscle changes. This cluster mainly represented research hotspots: Effect of nutritional support therapy on the metabolic status in patient with cancer. Cancers are metabolic diseases and its metabolic pathways may involve specific nutrients. According to Warburg effect theory, most tumor cells depend mainly on aerobic glycolysis for energy supply and specific metabolic demands (34). Based on this theory, clinicians adopted a dietary pattern characterized by limiting sugar intake and utilizing fat to provide energy, namely the ketogenic diet, which had proved to be an effective nutritional intervention strategy for most malignant and metastatic cancers (35, 36). Deprivation or supplementation of specific amino acids may also play an important role in anti-cancer treatment. For example, deprivation of methionine can indirectly affect the activation of the mechanistic target of rapamycin complex 1 (mTORC1) which can stimulate cell proliferation, thereby inhibiting tumor progression; Supplementation with histidine can deplete tetrahydrofolate via the histidine degradation pathway and affect nucleotide synthesis of tumor cell (37, 38). In addition, other nutrients such as vitamin C, vitamin B1, ω-3 polyunsaturated fatty acid (ω-3 PUFA), glutamine, arginine, asparagine and minerals can also play an anti-cancer role in multiple ways including reducing oxidative stress, inhibiting inflammatory response, regulating the tumor microenvironment and enhancing body immunity (39–45). Recent studies also had begun to explore the relationship between specific nutrients (eg, copper and amino acid) and tumor cell metabolism (46–48).

According to the blue cluster presented in Figure 8A, “malnutrition risk in different types of cancer and its risk factors” was also a hotspots. Terms “Gastric cancer”, “breast cancer” and “colorectal-cancer” appeared frequently and should be paid more attention. As the disease progresses, gastrointestinal tumors often cause mechanical obstruction of the digestive tract and absorption disorders, directly cutting off the body’s nutritional intake pathway, making patients more likely to suffer loss of appetite and reduced intake. Thus, the incidence of malnutrition is generally higher in malignant tumors of the digestive system (such as colorectal cancer, gastric cancer, esophageal cancer, etc.) than in non-digestive malignant tumors (such as breast cancer, prostate cancer, etc.). However, some non-digestive tumors had also caught the attention of researchers due to their high disease burden and the huge number of new cases worldwide. According to the International Agency for Research on Cancer (IARC) latest global cancer data in 2020, female breast cancer had the highest incidence up to 2.26 million, followed by lung cancer, colorectal cancer, prostate cancer, and stomach cancer. It was worth noting that malnutrition in breast cancer included undernutrition and overnutrition (such as overweight), which made the nutrition management for breast cancer different from other cancers (49–51).

In addition to the above two hotspots, the impact of nutritional support therapy on prognosis in cancer patients was also of great interest. Individualized nutritional support during the hospital stay can reduce mortality and improve quality of life (52, 53). Conversely, poor nutritional status of cancer patients was generally associated with a poor prognosis. Thus, some researchers also used nutritional status indicators (such as “prognostic nutritional index”) to predict patient prognosis and guide the implementation of clinical nutrition interventions (54–56).

In recent years, there was a growing need for multidisciplinary cross-fertilization collaboration to address new issues in the field of MNT on cancer. Some scholars considered that nutrition therapy should be the first-line treatment for cancer, just like surgery, radiotherapy and chemotherapy. Especially for sarcopenia and cachexia, two prominent malnutrition problems of tumor patients, adequate nutritional support remained the primary intervention (57, 58). Another issue was that different types of tumors might have different risks of malnutrition. Thus, more targeted evidence-based interventions should be taken to decrease mortality and improve the quality of life in different cancer patients.

Our study also had several limitations. First, the data were only obtained from WOSCC database. Second, only English documents were included in this study. Thus, some documents may be missed, leading to a selection bias. However, we also adopted a broader search strategy, retrieving all relevant literature in WOSCC database as far as possible to minimize the impact.





Conclusion

In conclusion, this study conducted an integrated bibliometric analysis for MNT on cancer over the past 40 years. According to the findings form this study, the research field of MNT on cancer had established a good foundation and reasonable disciplinary structure. The majority of scientific production outputs were from developed countries, including United States, England and Italy, etc. Current trends in publications predicted more articles in this research field in the future. Nutritional metabolism, malnutrition risk and the impact of nutritional therapy on prognosis had been regarded as hotspots. Individualized nutritional interventions were important for the prevention and treatment of cancers, and research in hotspot areas should be further strengthened to promote the utilization of research results in clinical settings. Nutritional metabolism of cancers might be a breakthrough point for cancer prevention and treatment in the future. Specific cancer, such as breast-cancer, colorectal-cancer, gastric cancer, might be the focus in the future. These findings provided a reference for others.
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2007
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2012
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2016
2012
2017
2018
2017
2017
2017
2019
>a10
2018
2016

1508
24.05
17.97
1277
67.46
2412
24.03
7.8
3253
3132
2941
2241
2181
21.21
19.85
18 85
14012
1092
51.03
4518
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#2 MULTIDISCIPLINARY SCIENCES
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#5 VETERINARY SCIENCES
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#13 OTORHINOLARYNGOLOGY
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