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Objective: Although studies on the association between COPD and lung cancer are of great significance, no bibliometric analysis has 
been conducted in the field of their comorbidity. This bibliometric analysis explores the current situation and frontier trends in the field 
of COPD and lung cancer comorbidity, and to lay a new direction for subsequent research.
Methods: Articles in the field of COPD and cancer comorbidity were retrieved from Web of Science Core Collections (WoSCC) from 
2004 to 2023, and analyzed by VOSviewer, CiteSpace, Biblimatrix and WPS Office.
Results: In total, 3330 publications were included. The USA was the leading country with the most publications and great influence. 
The University of Groningen was the most productive institution. Edwin Kepner Silverman was the most influential scholar in this 
field. PLOS One was found to be the most prolific journal. Mechanisms and risk factors were of vital importance in this research field. 
Environmental pollution and pulmonary fibrosis may be future research prospects.
Conclusion: This bibliometric analysis provided new guidance for the development of the field of COPD and lung cancer 
comorbidity by visualizing current research hotspots, and predicting possible hot research directions in the future.
Keywords: COPD, lung cancer, bibliometric analysis, VOSviewer, CiteSpace

Introduction
Chronic obstructive pulmonary disease (COPD) and lung cancer are two significant lung diseases with high incidence 
and mortality rates worldwide, posing a considerable threat to people’s health and lives. Lung cancer incidence has been 
on the rise in recent years, with the latest GLOBOCAN data from the International Agency for Research on Cancer 
indicating an incidence rate of 11.4% and a death rate of 18% among all malignancies worldwide in 2020.1–4 The current 
prevalence of COPD is estimated to be 5% to 15%.5 In addition to their impact on health, both COPD and lung cancer 
also result in significant economic costs, imposing a substantial burden on patients, families, and society as a whole. 
Therefore, promoting research on COPD, lung cancer, and their comorbidities is critical to optimize lung function 
screening, enhance the diagnosis and treatment of lung diseases, safeguard life and health, and alleviate the economic 
pressure on families and society. In recent years, there has been an increasing recognition of the similarities between 
COPD and lung cancer in terms of their etiology, pathogenesis, clinical presentation, and treatment.6

Bibliometrics is a scientific method that uses mathematical, statistical, and other measurement methods to analyze the 
distribution structure, quantitative relationships, and change patterns of literature within a specific field.7 By utilizing 
bibliometric features, visual analysis can be conducted to identify research directions, hot areas, and frontier directions. 
There are already scholars performing bibliometric analysis in many medical fields of research, such as cancer,8 

osteoarthritis,9 COVID-19,10 etc. However, no bibliometric study has been conducted in the field of Comorbidity of 
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Chronic Obstructive Pulmonary Disease and Lung Cancer. Therefore, this study aims to provide new guidance for the 
development of this field by analyzing relevant research from 2004 to 2023 using bibliometric methods, visualizing 
current research hotspots, and predicting possible hot research directions in the future.

Methods
Paper Retrieval and Data Extraction
In this study, we conducted a systematic literature search and data extraction by searching the Web of Science Core 
Collection (WoSCC) for published articles from 2004 to 2023. We used the search strategy TS=(“COPD” OR “chronic 
obstructive pulmonary disease*”) AND TS=(“lung cancer*” OR “lung carcinoma*” OR “lung neoplasm*”) to retrieve 
articles and reviews related to comorbidity of chronic obstructive pulmonary disease and lung cancer. All publications 
were retrieved as of March 29, 2023. Only English articles and reviews were included in the analysis, while other forms 
of publications, such as reprints, book chapters, conference abstracts, news items, letters, editorial material, corrections, 
data files, early access, bibliographies, and biographical entries were excluded. Duplicate publications were identified and 
removed using Citespace. A total of 2634 articles and 666 reviews were collected and analyzed (Figure 1).

Bibliometric Analysis
We analyzed the bibliometric indicators, including the number of publications (NP) and total citations (TC), obtained 
from the WoSCC database to evaluate the quality of the publications. The H-index was used in some cases to assess the 
scholarly achievements of regions or countries, journals, institutions, and individuals, which is an index to quantify an 
individual’s scientific research output.11 We employed statistical computing, graphics, and data visualization tools such as 
VOSviewer, CiteSpace, Biblimatrix, and WPS Office. We used VOSviewer and CiteSpace to extract and analyze 
potential information from the collected data and optimized visual graphs using Scimago Graphica. To plot statistical 
data, we utilized Biblimatrix, which is based on R, and WPS Office.

Results
Annual Publication Trends
Using our search strategy, we identified a total of 3,300 papers and reviews published between 2004 and 2023, containing 
86,612 total citations (Figure 2). The annual publication rate fluctuated, reflecting the pace and progress of research in 

Figure 1 Flowchart of the literature screening process.
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this field, as well as the level of interest it has generated. The overall publication count can be accurately modeled by 
a quadratic function (R2=0.9976), indicating a consistent upward trend (Figure 2). We anticipate that this trend will 
continue to accelerate in the future.

Country Analysis
The analysis of publications from different countries provides valuable insights into the importance placed on a research 
area by a country and the degree of influence it holds in that area. Table 1 displays the top ten countries receiving the 
most total citations (TC). The United States obtained the most citations (40,760), followed by the United Kingdom and 
China with 12,174 and 9956 total citations, respectively. However, the number of citations does not always reflect the 
quality of publications. The United States, the United Kingdom, and China produced high-quality publications with 
average article citations of 55.20, 54.23, and 23.12, respectively. Canada, the United Kingdom, and the Netherlands also 
had high-quality publications, with an average of over 50 article citations, indicating that authors from these countries 
focused on the hot topics of this area and produced quality papers. Conversely, China ranked third in TC, but its average 
article citations were the lowest among the top 10 TC countries, suggesting a need to improve the quality of papers 

Figure 2 Trend of publications related to comorbidity of chronic obstructive pulmonary disease and lung cancer (2004–2023).

Table 1 Top 10 Productive Countries/Regions Related to 
Chronic Obstructive Pulmonary Disease and Lung Cancer 
Research

Country TC Average Article  
Citations

Articles

USA 40760 55.20 738
UNITED KINGDOM 12174 53.60 227

CHINA 9956 19.40 512

NETHERLANDS 7076 59.50 119
CANADA 6614 61.80 107

ITALY 5214 35.50 147

JAPAN 3909 20.40 192
GERMANY 3797 32.50 117

SPAIN 3703 24.20 153

AUSTRALIA 3095 27.40 113

Abbreviation: TC, total citation.
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produced. A similar situation was observed in Japan and Spain, indicating the need for these countries to focus more on 
the quality of their papers.

We utilized Vosviewer to generate cooperation and clusters between countries of all authors, and Scimago Graphica to 
create a geographical map (Figure 3A). Among the different cooperative network clusters, inter-country cooperation was 
generally low, with only the United States exhibiting adequate inter-country cooperation in this area. This finding 
suggests that countries should further deepen their cooperation to promote the development of the discipline. The trends 
in the number of publications from each country over time are displayed in Figure 3B. The United States’ publication 
rate has stabilized after peaking in 2012, while China’s publication rate has been consistently rising. The publication rates 
of other countries have either remained stable or have shown an upward trend.

Figure 3 (A) The cooperation and clusters between countries of all authors. (B) The annual trends in the number of publications from each country over time.
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Author and Institution Analysis
H-index reflects the comprehensive influence and contribution of an author to a field.11 The top 10 authors with the 
highest H-index in comorbidity of chronic obstructive pulmonary disease and lung cancer are listed in Table 2. Edwin 
Kepner Silverman from Harvard Medical School got the first place with 17 publications in this area, followed by 
Higginson IJ and Yong RP. The authors’ co-occurrence network and burst chart were explored by Citespace, respectively 
(Figure 4A and B). Authors with more citations and publications tend to collaborate more. Figure 4C shows the 
visualization of the earliest publication time and publication volume of institution generated by Scimago Graphica. 
Top 10 institutions with the largest number of publications are listed in Table 3.

Bibliometric Analysis of Journal
The VOSviewer software was used to identify the most prominent and productive journals related to circadian rhythms in 
respiratory disease. In total, 3,300 publications were found in 943 academic journals (Table 4). PLOS One, with an 
impact factor (IF) of 3.752 according to Clarivate’s Journal Citation Reports, published the most papers with a total of 
94. The International Journal of Chronic Obstructive Pulmonary Disease, with an IF of 2.893, ranked second, publishing 
88 papers. Lung Cancer was found to be the most cited journal in the top 10 journals. The journal co-occurrence map 
(Figure 4D) indicates that PLOS One and the International Journal of Chronic Obstructive Pulmonary Disease are the 
two largest nodes. From Figure 4D, we can see that in the early stages of this field, there were more publications in well- 
established respiratory journals. Subsequently, comprehensive open-access journals gradually gained an advantage in 
publishing. Recently, publications in tumor-related journals have become more prominent.

Reference Analysis
The reference co-citation analysis is a core function of CiteSpace, which can extract cluster labels based on cited 
documents.12 The cited and citing documents represent the research frontier and knowledge base.13 In our study on the 
comorbidity of chronic obstructive pulmonary disease and lung cancer, we set a scaling factor of k = 25 and used the g-index 
to identify homogenized groups of highly cited documents related to the field. We also checked and explained the co-citation 
of references. Cluster analysis can be used to study the structure of knowledge and the boundaries of research interests. By 
conducting cluster analysis on co-cited documents, we summarized the research areas of this field and explored hotspots and 
research directions.14 From the 135 clusters extracted from a total of 120,260 references cited in the articles, we identified the 
top 18 clusters based on cluster labels extracted from the title of cited articles using the Log-likelihood ratio (LLR) algorithm, 
such as #0 nonsteroidal anti-inflammatory drug, #1 lung cancer, #2 PD-1 blockade, #3 gut microbiota, #4 epithelial- 
mesenchymal transition, #5 nicotine dependence, #6 fine particulate matter, #7 small-cell lung cancer, #8 palliative care, 
#9 expression profiling, #10 white paper, #11 non-coding RNA, #12 multicenter study, #13 STROBE-compliant article, #16 
relationship, #18 HIV, #20 varenicline, and #24 women (Figure 5A). The modularity Q value was 0.7745, and the weighted 

Table 2 The Top 10 Authors with the Highest H-Index

Element h_index TC NP PY_start

SILVERMAN EK 17 1838 23 2009

HIGGINSON IJ 16 1594 24 2006

YOUNG RP 16 1379 21
SIN DD 15 1401 18 2006

BARREIRO E 13 484 23 2012

YANG P 13 546 15 2005
BAUSEWEIN C 12 702 12 2008

CELLI BR 12 4238 15 2004

HANSBRO PM 12 580 19 2017
HOPKINS RJ 12 993 15 2009

Abbreviations: TC, total citation; NP, number of publications; PY-start, 
publication year of start.
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mean silhouette of each cluster was 0.9011, indicating reasonable cluster quality. Purple contours represent early clusters, 
such as #12 and #16, while yellow contours represent recent cluster labels, such as #11 and #3 (Figure 5B). Node size in the 
network is proportional to the betweenness centrality, which measures the probability that a node lies on the shortest path 
between any two nodes in the network. Nodes with high betweenness centrality may act as mediators between different 
clusters or within clusters, facilitating the transformation of research topics and paradigms. Table 5 lists the top ten ranked 
items by centrality.15 The most centrally located item is Adcock IM (2011) in Cluster #1, with a centrality of 0.16. The second 
is McGarvey LP (2007) in Cluster #0, with a centrality of 0.13. The third is de Torres JP (2011) in Cluster #1, with a centrality 
of 0.12. The fourth is Henschke CI (2015) in Cluster #1, with a centrality of 0.11. The fifth is Chang SH (2014) in Cluster #2, 
with a centrality of 0.10. Notably, four of the top ten central nodes belong to Cluster #1, while three belong to Cluster #0. The 
comorbidity of chronic obstructive pulmonary disease and lung cancer, which is the main focus of the #0 nonsteroidal anti- 
inflammatory drug and #1 lung cancer clusters, is the core mechanism of various research directions in this field.

Figure 4 (A) The exploration of the authors’ co-occurrence network. (B) The top 25 authors with the strongest citation bursts. (C) The visualization of the earliest 
publication time and publication volume of institution generated. (D) The journal co-occurrence map.
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Key Words
VOSviewer was utilized for keyword co-occurrence and clustering analysis (Figure 6A and B). A total of 10,471 
keywords were extracted, with 16 appearing over 200 times and 35 over 100 times. The keyword density plot identified 

Table 3 The Top 10 Institutions with the Largest 
Number of Publications

Affiliation Articles

UNIV GRONINGEN 117

HARVARD UNIV 102

UNIV BRITISH COLUMBIA 89
UNIV PITTSBURGH 84

UNIV TEXAS MD ANDERSON CANC CTR 79

GUANGZHOU MED UNIV 74
BRIGHAM AND WOMENS HOSP 72

UNIV COPENHAGEN 72
JOHNS HOPKINS UNIV 69

SICHUAN UNIV 68

Table 4 The Most Prominent and Productive Journals Related to Circadian Rhythms in Respiratory 
Disease

Source Documents Citations Total Link  
Strength

PLoS One 94 958 9106
International journal of chronic obstructive pulmonary disease 88 189 10,246

European respiratory journal 72 1559 8573

American journal of respiratory and critical care medicine 51 176 7220
Chest 51 32 4835

Respiratory medicine 50 425 4134

Journal of thoracic disease 48 530 3708
Lung cancer 46 6093 4525

Respirology 43 266 4748

Scientific reports 42 52 2929

Figure 5 (A) The top 18 clusters from the 135 clusters. (B) Top 25 references with the strongest citation bursts.
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high-frequency co-occurring words, revealing research hotspots (Figure 6C). Excluding search terms, the most significant 
terms were risk, morbidity, and inflammation. Clustering analysis was used to reveal the knowledge structure of the 
research area.16 Based on the strength of the links between the co-occurring keywords, the network was divided into five 
clusters with clear homogeneity among terms within each cluster. Cluster 1 (red) was the most important, containing 55 
projects related to inflammation, asthma, gene expression, oxidative stress, and biomarkers. The second group (green) 
comprised 40 projects related to smoking, including risk, emphysema, and prevalence. Cluster 3 (blue) focused on 
symptom management and quality of life, with 35 projects, including management, acute exacerbation, dyspnea, 
palliative care, and exercise. Cluster 4 (yellow) mainly described the diagnosis and treatment of comorbidities of chronic 
obstructive pulmonary disease and lung cancer, with 30 projects, including survival, impact, diagnosis, surgery, therapy, 
prognosis, and non-small cell cancer. Cluster 5 (purple) mainly described the mortality and risk factors associated with 
the comorbidities of chronic obstructive pulmonary disease and lung cancer, with 15 projects, including mortality, risk 
factors, tobacco exposure, air pollution, and PM 2.5.

The timeline map of high-frequency keywords was generated using CiteSpace to display the evolutionary process in 
different clusters.17 Each keyword was plotted according to the year it first appeared, with the color of the link indicating 
the year in which the two keywords first appeared simultaneously. Keyword bursts were utilized to detect the frequency 
and magnitude of keyword occurrences, which described the relationship between clusters from a temporal perspective. 
The keyword timeline map and burst analysis provided a depiction of the temporal characteristics of clustering, and 
explored the hotspots and frontiers of this research area. We identified 25 keywords that represented the research field 
appropriately in terms of burst intensity, duration, and timing through CiteSpace for burst analysis of keywords and 
timeline analysis (Figures 6D and 7A). Trend topic is also generated by Biblimatrix (Figure 7B).

Discussion
The comorbidity of COPD and lung cancer is highly prevalent, and both diseases are related in terms of etiology and 
pathogenesis, and can cause or affect each other (Table 6).6 Investigations have demonstrated that the amount of active or 
passive smoking, duration of smoking, and mortality rate of lung cancer and COPD in smokers are more than 10 times 
higher than those in non-smokers, indicating a strong correlation between smoking and the development of these 
diseases.18,19 Smoking causes stromal destruction, epithelial cell death, and inadequate blood supply, leading to impaired 
lung barrier function and inflammation. In this process, the lung may undergo abnormal tissue repair, and these autonomic 
adjustments are important causes of COPD and lung cancer.6 In addition to smoking, environmental pollution, occupational 
exposure, and gender are common risk factors for the development of both diseases (Table 6). Inflammation and oxidative 
stress are important pathogeneses of lung cancer comorbid with COPD.10–15,17–26 Inflammatory cell infiltration is common 
in both diseases, and neutrophils, macrophages, CD4+ and CD8+ lymphocytes are involved in their pathogenesis.27 In the 
course of COPD emphysema, lung damage caused by inflammation is repaired and remodeled by continuous cell 
proliferation in lung tissue, leading to lung carcinogenesis comorbid with COPD.28 During oxidative stress, the increase 
of reactive oxygen species (ROS) may induce lung inflammation, mucus hypersecretion, and anti-protease inactivation, 

Table 5 The Top Ten Ranked Items by Centrality

Centrality References Cluster ID

0.16 Adcock IM, 2011, RESPIRATION, V81, P265 1
0.13 McGarvey LP, 2007, THORAX, V62, P411 0

0.12 de Torres JP, 2011, AM J RESP CRIT CARE, V184, P913 1

0.11 Henschke CI, 2015, LUNG CANCER, V88, P42 1
0.10 Chang SH, 2014, P NATL ACAD SCI USA, V111, P5664 2

0.09 Calverley PMA, 2007, NEW ENGL J MED, V356, P775 0

0.09 Raymakers AJN, 2017, RESPIROLOGY, V22, P61 1
0.09 Eisner MD, 2010, AM J RESP CRIT CARE, V182, P693 5

0.08 Anthonisen NR, 2005, ANN INTERN MED, V142, P233 0
0.08 Divo M, 2012, AM J RESP CRIT CARE, V186, P155 7
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which promote the occurrence and development of COPD. Furthermore, oxidative stress can damage cell structures, 
causing DNA damage, inducing cell carcinogenesis, and leading to the occurrence of lung cancer. Bronchoalveolar lavage 
fluid analysis of patients with COPD and lung cancer comorbidity found that 15 proteins involved in ROS metabolism were 
differentially expressed, indicating that oxidative stress is an important pathogenesis common to both diseases.29

Both inflammation and oxidative stress are closely related and promote the development of chronic obstructive 
pulmonary disease (COPD) and comorbid lung cancer. Additionally, lung aging is also an important pathogenesis of the 
comorbidity between COPD and lung cancer. Studies have demonstrated that patients with comorbid COPD and lung 
cancer commonly have decreased lung function due to aging of lung tissues which leads to lower lung immune function, 
making them more susceptible to external infections and diseases. Furthermore, the mucous membrane of COPD patients 
is significantly weaker than normal in removing foreign substances such as carcinogens. As a result, the decline of lung 
function is accelerated, which can easily cause premature lung failure and increase the incidence of lung cancer.30 

Genetic susceptibility is also an important pathogenesis for both diseases. Studies have shown that 80% to 90% of COPD 

Figure 6 (A) Co-occurrence network analysis and clustering analysis of keywords. (B) Co-occurrence network analysis with time. (C) High-frequency co-occurring words. 
(D) The top 25 keywords with the strongest citation bursts.
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and lung cancer patients have a history of tobacco smoke exposure. However, only 20% to 30% of smokers have COPD, 
and 10% to 15% have lung cancer.31 Therefore, there is a certain genetic susceptibility to the development of these two 
diseases. It has also been suggested that the comorbidity of COPD and lung cancer is a genetic disorder associated with 
genetic polymorphisms and multiple genes including susceptibility and protection genes.32,33 To effectively treat the 
comorbidity of COPD and lung cancer, we need to improve the level of diagnosis by screening COPD patients for lung 
cancer and detecting the occurrence of comorbidity early through early diagnosis. This will enable us to take effective 
interventions to reduce the burden on individuals, families and society. In the future, basic research on comorbidity of 
COPD and lung cancer needs to be further strengthened, especially more detailed research on the pathogenesis and the 
effectiveness of treatment options based on it.

For the first time ever, we analyzed the current status and trends in the development of comorbidity of COPD and 
lung cancer using bibliometric analysis. Our search of the WoSCC database yielded 3,330 papers and reviews published 
between 2004 and 2021, as of March 29, 2023. To assess the spatial and temporal distribution, author contributions, and 
journal quality of these articles, we used CiteSpace and VOSviewer. Furthermore, we conducted burst hotspot analysis, 

Figure 7 (A) Timeline of keywords with different clusters. (B) Trend topics generated by bibliometrix in R.
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cluster analysis, and keyword analysis to identify the current areas of research focus and frontiers in comorbidity of 
COPD and lung cancer.

The change in annual trends based on published publications indicates a dynamic change from 34 annual publications 
in 2004 to 322 publications in 2022. Although the annual number of publications decreased in 2008, 2017, 2019 and 
2023, studies on comorbidity of COPD and lung cancer have increased year by year. By analyzing countries 
and institutions, the top 5 countries in terms of citations were the United States, the United Kingdom, China, 
Netherlands, and Canada, indicating their significant influence in the field. However, among these top 5 countries, 
China ranks last in terms of average article citations among the top 10 TC countries, highlighting the need for 
improvement in the quality of Chinese publications. On the other hand, the other four countries produced high-quality 
publications with an average of over 50 article citations, showcasing the high quality of publications published in these 
countries. It is worth noting that the top 10 countries are mostly concentrated in European and American regions, with 
only the United States carrying out adequate inter-country cooperation, indicating the need for deeper cooperation to 
promote the development of the discipline. Regarding trends in the number of publications, China’s publication rate has 
been steadily increasing, while that of the United States has stabilized after peaking in 2012. This suggests that China is 
becoming more productive in this field, while the United States has already reached a certain level.

In the analysis of the institution, it was found that the University of Groningen was the most productive with 117 
articles, followed by Harvard University with 102 articles and the University of British Columbia with 89 articles. The 
University of Groningen mainly focuses on studying the molecular mechanisms that determine malignant transformation 
in a broad spectrum of tumors and translating these fundamental insights into improved early detection and treatment of 
cancer, ultimately leading to personalized cancer therapy. Harvard University is involved in researching the tumor 
microenvironment, mechanisms of cancer development and treatment, and systematic reviews of COPD. In addition, 
Harvard University, the University of British Columbia, and the University of Pittsburgh have played important roles 
with a high frequency of publications before 2010. However, new institutions with increasing publication frequencies 
have emerged, such as the University of Technology Sydney, the Icahn School of Medicine at Mount Sinai, and Zhejiang 
University, although their publication frequencies are still far from those of established institutions in the early years.

The analysis of the top 10 authors of H-index showed that Edwin Kepner Silverman from Harvard Medical School 
ranked first with the H-index of 17, whose studies focused mainly on alpha 1-antitrypsin deficiency, chronic obstructive 
pulmonary disease, emphysema, pulmonary fibrosis. Higginson IJ, from King’s College London and Young RP, from 
University of Auckland both got the second place with the H-index of 16. Higginson IJ’s research mainly discussed 
palliative care for advanced illness. Young RP mainly studied lung cancer screening and treatments of lung cancer and 

Table 6 Relationship of Risk Factors and Pathogenesis in COPD and Lung Cancer

Links Between COPD and Lung Cancer Commonalities

Risk factors Cigarette smoking 
Air pollution 

Occupational dust exposure (eg, coal dust, silica, asbestos, textile dust) 

History of previous lung disease (eg, asthma, Chronic bronchitis, tuberculosis) 
Aging (especially over 45 years old) 

Male 

Low BMI.

Pathophysiological mechanisms Oxidative stress 

Chronic inflammation 
Cellular senescence 

Telomere shortening 

Epithelial mesenchymal transition (EMT) 
Genetic susceptibility 

Epigenetics 

Mitochondrial dysfunction.
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COPD. In terms of the strongest citation bursts, Edwin Kepner Silverman’s burst moment occurred earliest (2009), while 
Dua, Kamal’s burst was the strongest and last to the present day. The co-occurrence network among authors was also 
analyzed, which found that authors with more citations and publications were more likely to actively collaborate. Edwin 
Kepner Silverman was one of the centers of the network. High H-index, high TC, strong citation bursts and more 
collaboration might help him win the first place of authors in this field. Univ Groningen is the affiliation with the largest 
number of published articles (117), followed by Harvard Univ with 102 articles, indicating their significant influence in 
this research area.

According to the analysis of journals, PLOS One (IF=3.752) was found to be the most prolific journal with a total of 
94 publications, indicating its significant role in this field. The International Journal of Chronic Obstructive Pulmonary 
Disease (IF=2.893) ranked second with 88 published papers, followed by the European Respiratory Journal (IF=33.795) 
with 72 published papers. Moreover, Lancet was the most cited journal, indicating that the papers it published were of 
high quality. In terms of the visual analysis of journal co-occurrence, PLOS One, The International Journal of Chronic 
Obstructive Pulmonary Disease, and European Respiratory Journal had the highest centrality. Over time, well-established 
respiratory journals published more papers in the early stage, while more comprehensive open-access journals have 
gradually gained an edge in recent years. Additionally, it is worth mentioning that tumor-related journals have become 
more prominent.

The co-citations of references were also illustrated. Among the top 10 cited references, the most cited paper is Global 
strategy for the diagnosis, management, and prevention of chronic obstructive pulmonary disease: GOLD executive 
summary published by Vestbo J. et al from American Journal of Respiratory and Critical Care Medicine in 2013, with 
citation counts of 74. The highest citation of this article may due to its executive summary of GLOD, which facilitates 
other studies in this field. On the basis of the burst detection analysis of citation, Global strategy for the diagnosis, 
management, and prevention of chronic obstructive pulmonary disease: GOLD executive summary published by Rabe 
KF et al from American Journal of Respiratory and Critical Care Medicine in 2007 ranked first with bursts of 30.78. 
The second one is Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 
cancers in 185 countries published by Bray F. et al from CA-Cancer J Clin in 2018 with bursts of 28.15. As two breaking 
hotspots, they reflected the rapidly growing interest in this research field and led to research directions focused on COPD 
and lung cancer respectively.

According to the clusters analysis, 135 clusters were extracted from a total of 120,260 references cited in the articles, 
and the top 18 clusters were identified based on cluster label extracted from the title of cited articles using the Log- 
likelihood ratio (LLR) algorithm, such as #0 nonsteroidal anti-inflammatory drug, #1 lung cancer, #2 pd-1 blockade, #3 
gut microbiota, #4 epithelial-mesenchymal transition, #5 nicotine dependence, #6 fine particulate matter, #7 small-cell 
lung cancer, #8 palliative care, #9 expression profiling, #10 white paper, #11 non-coding rna, #12 multicentre study, #13 
strobe-compliant article, #16 relationship, #18 hiv, #20 varenicline, #24 women.

A majority of the clusters focused on the relationship between COPD and lung cancer, their common risk factors, 
pathological mechanism, and related treatments. However, they laid particular stress on different items. Cluster #0 
(nonsteroidal anti-inflammatory drug) explored etiopathogenesis of COPD and lung cancer, including the evolution of the 
pathological effects of airway obstruction in patients with COPD and the potential pathogenic molecular links between 
tobacco smoking-related COPD and squamous cell carcinoma.34,35 It is of great significance for the early diagnosis, 
treatment and even prevention of COPD and lung cancer. Moreover, cluster#11 (non-coding rna) explored common 
pathways for pathogenesis to COPD and lung cancer, and indicated the role of immune dysfunction, the lung micro-
biome, extracellular vesicles, underlying genetic susceptibility and epigenetic factors in the development of COPD and 
lung cancer.27 Cluster#5 (nicotine dependence) focused on gene locus associated with lung cancer and COPD, and their 
results provide compelling evidence of a locus at 15q25 predisposing to lung cancer and a locus at CHRNA3/5 
contributing to COPD.36–38 Additionally, the literature in cluster #16 (relationship) focused on the role of polymorphisms 
of alleles in the pathogenesis of COPD and lung cancer.39,40 Articles in cluster#9 (expression profiling) discovered the 
injury caused by cigarette smoke throughout the airway and explored the gene expression in lung. The result indicated 
that gene expression in normal large-airway epithelial cells can be used as a lung cancer biomarker, and S1RT1 plays 
a pivotal role in regulation of NF-kappaB-dependent proinflammatory mediators in lung of smokers and patients with 
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COPD.41–44 These researches may contribute to the development of new diagnostic methods and therapies. Cluster#20 
(varenicline) mainly involved assessment and verification efficacy and safety of varenicline as a therapy for smoking 
cessation,45–47 which is able to effectively control the important risk factor of smoking. Papers in cluster#1 (lung cancer) 
mainly discussed the common mechanisms to lung cancer and COPD, showing that lung cancer and COPD are with the 
same underlying genetic predisposition, telomere shortening, mitochondrial dysfunction and premature aging. 
Additionally, COPD may induce lung cancer by increasing oxidative stress and the resulting DNA damage, chronic 
exposure to pro-inflammatory cytokines, repression of the DNA repair mechanisms and increased cellular 
proliferation.28,48,49 And articles in cluster#4 (epithelial-mesenchymal transition) concluded that COPD and emphysema 
are both independent risk factors for lung cancer, which are not related to smoking.50–52 Cluster#2 (pd-1 blockade) and 
cluster#3 (gut microbiota) tended to explore therapies on the basis of studying the pathogenesis of COPD and lung 
cancer.53–56 According to the analysis of cluster#6 (fine particulate matter), cluster#13 (strobe-compliant article) and 
cluster#18 (hiv), exposure to ozone and fine particulate matter in ambient air, previous lung diseases and HIV infection 
are associated with an increased risk of COPD and lung cancer, which has impactions for prophylaxis and treatment of 
COPD and lung cancer.57–64 Studies in cluster#8 (palliative care) paid attention to the effectiveness of early palliative 
care and end-of-life-care for patients with COPD and lung cancer and provided robust evidence to support the early 
integration of palliative care for patients with COPD and lung cancer.65,66 These researches have promoted the future 
research progress and clinical application of palliative care and end-of-life-care. Cluster#7 (small-cell lung cancer) was 
more concentrated on COPD comorbidities, and indicated that COPD is a complex disease involving more than airflow 
obstruction, which has profound effects on cardiac function and gas exchange with systemic consequences. In addition, 
the inflammation in COPD may result in important systemic manifestations, so that treatment of COPD inflammation 
may concomitantly treat systemic inflammation and associated comorbidities.67,68 Cluster #12 (multicentre study) made 
clear that COPD and lung cancer are diseases leading to high mortality and high burden worldwide,69,70 which called for 
more attention from academic community. From the analysis of cluster#10 (white paper), low-dose computed tomo-
graphy played a vital role in lung cancer screening, which can reduce mortality.71,72 Differences in COPD between the 
sexes were discussed in cluster #24 women, indicating the morbidity of lung disease in women has increased over years. 
It could be due to the increasing prevalence of tobacco use in women and their susceptibility to psychological 
impairment.73–75

The analysis of keyword co-occurrence, clustering, burst intensity and timeline map can be utilized to explore the 
research direction, hotspots and development thread of this field. In terms of keyword co-occurrence, “risk” was keyword 
with the highest frequency in this field, reflecting the fact that “risk” was a hotspot in this field in 2010s. The network 
between co-occurrence was divided into five main clusters based on the strength of the links, which were particular to #0 
lung diseases, #1 lung cancer, #2 non-small cell lung cancer, #3 palliative care, #4 air pollution, which represented the 
main research hotspots and trends in this field.

From the analysis of the keyword timeline map, the hotspots and trends at different time points can be objectively 
tracked. Before 2010, the researches were focused on pathological mechanisms and therapies of lung diseases. During 
2010 to 2015, studies included bronchial symptoms and mechanisms and gene susceptibility. Between 2015 and 2020, in 
addition to cancer and smoking, COPD, lung cancer and risk turned out to be widely concerned with high frequencies. 
Besides, researches focused on several risk factors, complications and epidemiology of lung diseases as well. Topics 
related to air pollution still played important roles in recent studies after 2020, while pembrolizumab, impacts and covid- 
19 are the cutting-edge topics at present. By analyzing the keyword burst intensity at different time points, carcinoma was 
a vital keyword in the early stage. Along with the development of research in this field, chronic bronchitis, systemic 
inflammation and susceptibility locus have become hotspots in this field, from which susceptibility locus had the highest 
bursts intensity. Subsequently, genome wide association, life care, fine particulate matter and global burden gained 
popular attention. Up to now, acute lung injury, particulate matter and pulmonary fibrosis have been the leading-edge 
keywords in this field. Throughout the developing progress, it can be found that previous studies focused on the 
pathogenesis and had been progressing continuously, from histological level to the genetic level. Subsequently, standar-
dized diagnosis and treatment guidelines have also become the research priority in this area. For lung cancer patients with 
COPD, if COPD is not treated during anti-tumor treatment, they will face more surgical complications, shorter OS and 

International Journal of Chronic Obstructive Pulmonary Disease 2023:18                                                https://doi.org/10.2147/COPD.S425735                                                                                                                                                                                                                       

DovePress                                                                                                                       
3061

Dovepress                                                                                                                                                             Fang et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


FPS.76,77 However, as long as COPD receives routine treatment according to guidelines, the survival time of lung cancer 
patients with COPD is similar to that without COPD.78 Studies have shown that the prevalence of COPD in lung cancer 
patients is about 28.4%-39.8%, but 72%-92.9% of COPD were undiagnosed in lung cancer patients, and only 27.1% of 
patients received treatment consistent with the GOLD guidelines.79,80 Encouragingly, patients with lung cancer combined 
with COPD seem to benefit more from immunotherapy compared to those without COPD,81 which may be related to 
their shared pathological and physiological bases (Table 6).82,83 In the future, it is highly necessary to explore and 
develop more reasonable treatment regimens targeting the common pathogenesis of the two diseases.And in past few 
years, new research directions including multiple types of environmental exposures and global burden have emerged. It is 
worth noting that different risk factors have been focused in all periods. It is reasonable to speculate that more researches 
will be concerned about prevention and treatment of COPD and lung cancer from fine particulate matter, the role of 
pulmonary fibrosis in COPD and lung cancer and relevant new therapeutic directions.

Conclusion
After conducting a bibliometric analysis using CiteSpace and VOSviewer, we gained a deeper understanding of the 
research development, hotspots, and future trends in comorbidity of COPD and lung cancer over the past 19 years. The 
USA is the leading country in this field, and better collaboration and communication among countries, institutions, and 
authors is needed. This objective and quantitative method provides important clues for researchers to understand the 
structural and temporal dynamics of the field. Based on the analysis, hot spot changes in the field have been identified 
and future research prospects may mainly focus on environmental pollution and pulmonary fibrosis.
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