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Global tuberculosis research status and hotspots from 2016 to 2021 :
visualization analysis based on VOSviewer

LI Yang"**, WU Li-jun’®, WANG Yu-chen', YING Jun™, ZHANG Wen-hong'*"
('National Medical Center for Infectious Diseases, Huashan Hospital, Fudan University, Shanghai 200040, China; *Shanghai
Key Laboratory of Infectious Diseases and Biosafety Emergency Response,Shanghai 200040, China; *Fudan University Library,
Shanghai 200433, China; ‘Literature and Information Center,Fudan University, Shanghai 200433, China)

[ Abstract] Objective To analyze the status and hotspots of global tuberculosis (TB) research from
2016 to 2021 based on bibliometric methods. Methods Based on the Web of Science Core Collection
Database, we indexed “articles” and “reviews” related to TB from Jan 1, 2016 to Nov 18, 2021. Using
VOSviewer to cluster the published features, highly cited papers, key research directions and subject
headings, a summary of research hotspots was formed. Results A total of 22 264 articles were retrieved.
The United States (5 026 papers,22.57% ) published the most papers, with an average citation frequency of
12.55,and Chinese mainland ranked the third (3 116 papers, 14.00% ) , with an average citation frequency of

6.38. The four most influential research areas were infectious diseases, microbiology, immunology, and
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respiratory system. The hotspots obtained after the clustering of keyword topics were epidemiological
research including disease burden assessment, TB prevention regarding to latent TB infection treatment and
TB vaccine development, TB rapid molecular diagnosis and immunology diagnosis technology, anti-TB
drugs and treatment for drug resistant TB, TB infection immune response and pathogenic mechanism.
Conclusion In the past six years, TB research focused on disease burden and various new diagnostic
methods, treatment methods, and preventive measures. Drug-resistant tuberculosis patients, childhood
tuberculosis patients, and HIV-infected patients were the key populations for research. TB research needs
to be sustainable during COVID-19 pandemic.
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The top 10 most frequently cited papers in TB area during 2016-2021

Discovery, research, and development of new antibiotics: the WHO
priority list of antibiotic-resistant bacteria and tuberculosis

The global burden of latent tuberculosis infection: a re-estimation using
mathematical modelling

Sex differences in tuberculosis burden and notifications in low- and
middle-income countries: a systematic review and meta-analysis

Deep learning at chest radiography: automated classification of
pulmonary tuberculosis by using convolutional neural networks

Tuberculosis

Official American Thoracic Society/Centers for Disease Control and
Prevention/Infectious Diseases Society of America Clinical Practice
Guidelines: treatment of drug-susceptible tuberculosis

A blood RNA signature for tuberculosis disease risk: a prospective
cohort study

BCG educates hematopoietic stem cells to generate protective innate
immunity against tuberculosis

Official American Thoracic Society/Infectious Diseases Society of
America/Centers for Disease Control and Prevention Clinical Practice
Guidelines: diagnosis of tuberculosis in adults and children

Tuberculosis
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Tab 2 The top 20 countries/areas in the quantity of publishing TB papers during 2016-2021

1 USA 5026 (22.57) 12.55
2 India 3184 (14.30) 6.66
3 Chinese mainland 3116 (14.00) 6.38
4 England 2189 (9.83) 14.51
5 South Africa 1892 (8.50) 14.65
6 Brazil 1112 (4.99) 7.41
7 France 992 (4.46) 12.64
8 Germany 823 (3.70) 15.28
9 Switzerland 802 (3.60) 20.57
10 Australia 773 (3.47) 13.95

11 Netherlands 765 (3.44) 15.48
12 Canada 715 (3.21) 17.48
13 South Korea 681 (3.06) 8.18
14 Italy 673 (3.02) 17.34
15 Spain 661 (2.97) 9.99
16 Ethiopia 575 (2.58) 8.15
17 Pakistan 529 (2.38) 5.88
18 Iran 493 (2.21) 6.87
19 Japan 469 (2.11) 6.76
20 Sweden 441 (1.98) 16.72
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Tab 3 The top 20 research areas in the quantity of publishing TB papers during 2016-2021

1 Infectious diseases 5387
2 Microbiology 3885
3 Immunology 2984
4 Respiratory system 2978
5 Public, environmental & occupational health 1994
6 Pharmacology & pharmacy 1474
7 Biochemistry &. molecular biology 1331
8 Medicine, research &. experimental 966

9 Tropical medicine 624

10 Chemistry , medicinal 557

11
12
13
14
15
16
17
18
19
20

Biotechnology & applied microbiology
Veterinary sciences

Cell biology

Medicine, general & internal
Parasitology

Pediatrics
Chemistry, multidisciplinary
Surgery
Health care sciences &. services

Genetics &. heredity
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Fig 2 The scatter diagram of top 20 research areas in the quantity of publishing TB papers during 2016-2021
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Tab 4 The top 20 frequent key words of TB research during 2016-2021

1 Tuberculosis 8 424
2 Mycobacterium tuberculosis 3560
3 Multidrug-resistant tuberculosis 1097
4 Pulmonary tuberculosis 898
5 HIV 806
6 Latent tuberculosis infection 798
7 Drug-resistant tuberculosis 756
8 Diagnosis 740
9 Treatment 540
10 Childhood tuberculosis 539

11 Epidemiology 403
12 Xpert MTB/RIF 368
13 Rifampicin 347
14 Risk factor 329
15 Mycobacterium 320
16 Isoniazid 314
17 Extrapulmonary tuberculosis 304
18 Diabetes mellitus 283
19 Vaccine 265
20 Biomarker 260
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RS5 20162021 ELEZBEXARKERLINELE
Tab 5 Co-occurrence analysis of the key words in TB research during 2016-2021

#1 Tuberculosis 7 054
#2 Mycobacterium Tuberculosis 2883
#3 Childhood Tuberculosis 521
#4 Pulmonary Tuberculosis 741
£5 Multidrug-Resistant Tuberculosis 1040

#6 Antitubercular Therapy 154
£7 Bovine Tuberculosis 209
#8 Single Nucleotide Polymorphism 210
#9 Diagnosis 720
£10 Mathematical Model 40

3 2016—2021 FEZE XA R KRB IAHL M EZRE
Fig3 Network view of key words co-occurrence in TB research during 2016-2021
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