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Education, Bengbu Medical University, Anhui, China, 3Department of Intensive Care, The Second 
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Objective: To systematically analyze the current application status of 
artificial intelligence (AI) in risk assessment and management of venous 
thromboembolism (VTE), evaluate the predictive performance of AI models 
and identify key risk factors, thereby providing evidence-based references for 
optimizing clinical VTE prevention and treatment strategies.
Methods: A scoping review framework was used. We searched for literature 
in both Chinese (CNKI, Wanfang, CBM) and English databases (PubMed, Web 
of Science, Embase, CINAHL, and The Cochrane Library) to find studies on AI 
applications in VTE risk assessment, covering the time from when the databases 
started until 10 March 2025. By creating research questions, reviewing the 
literature, gathering data, and summarizing the results, we organized various 
AI models, assessed how accurately they predicted outcomes, and looked at 
important risk factors.
Results: This review included a total of 23 studies. AI models showed 
better accuracy in predicting VTE risk, with AUC values between 0.740 and 
0.990, greatly surpassing traditional scoring tools. Key risk factors identified 
included patient-related factors, disease-related factors, treatment-related 
factors, laboratory indicators, and catheter-related factors.
Conclusion: AI technology shows remarkable advantages in VTE risk assessment 
by integrating multi-source data to achieve dynamic and personalized 
prediction. Future research should aim to conduct studies across multiple 
centers to confirm how useful these models are in real-life situations and also 
look into combining real-time monitoring data with AI to enhance the accuracy 
of preventing and treating VTE, which will help lower the number of cases and 
improve patient results.
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1 Introduction

  

  

  

    

  

  
  

       

  

2 Materials and methods

2.1 Defining the research question

  

2.2 Literature search
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FIGURE 1
PubMed retrieval strategy.

   

2.3 Inclusion and exclusion criteria

2.3.1 Literature inclusion criteria

  

2.3.2 Literature exclusion criteria

 

2.4 Literature extraction
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3 Result

3.1 Literature extraction

    
       

        
      

        
        

    
   

3.2 Basic characteristics of included 
literature

   
      

        
      

      

        
          

   

3.3 Evaluation of risk factors and reliability 
and validity indicators included in the 
literature

 

4 Discussion

4.1 There are various types of risk 
assessment models of artificial intelligence 
in venous thrombosis, but most models 
lack external validation and critical 
appraisal

 
      

      

  
        

        
      

            

4.2 Technical characteristics, application 
variations, and clinical translation 
challenges of AI models
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TABLE 1  Evaluation of risk factors and reliability and validity indicators of included literature.

Developer Tool type AI 
technology

Clinical 
application 
population

Main 
assessment 
contents

Test set 
AUC

Validation 
set AUC#

Sensitivity Specificity
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TABLE 1  ( ) Evaluation of risk factors and reliability and validity indicators of included literature.

Developer Tool type AI 
technology

Clinical 
application 
population

Main 
assessment 
contents

Test set 
AUC

Validation 
set AUC#

Sensitivity Specificity

  

  

  

  

  

 

FIGURE 2
Flow chart of literature screening.
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TABLE 2  Classification of risk factors included in the literature.

Risk factor Main assessment contents Related literature
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FIGURE 3
Design types and AI model distribution matrix included in the study.

FIGURE 4
Distribution of risk factors included in the study.
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4.3 Analysis of risk factors of artificial 
intelligence in venous thrombosis

 

4.3.1 Comprehensive assessment of 
patient-related factors is fundamental for 
reducing the risk of venous thrombosis

  
  

  

  

  

  
  

  
   

  

    
  

  

    
  

  

  
  

     

  

4.3.2 Effective management of high-risk diseases 
is central to reducing the risk of venous 
thrombosis
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4.3.3 Making reasonable treatment decisions is a 
crucial measure for reducing the risk of venous 
thrombosis
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4.3.4 Dynamic monitoring of clinical indicators is 
essential for reducing the risk of venous 
thrombosis

  
 

      

    

 

4.3.5 Routine catheter care is imperative for 
reducing reduce the risk of venous thrombosis

  
  

     

 

4.4 Sources and evidence synthesis of 
heterogeneity in AI model performance

  
  

  

    

   

5 Limitations

 

6 Conclusion

Frontiers in Physiology 12 frontiersin.org

https://doi.org/10.3389/fphys.2025.1664470
https://www.frontiersin.org/journals/physiology
https://www.frontiersin.org


Gu et al. 10.3389/fphys.2025.1664470

 

Author contributions

 

Funding

Conflict of interest

 

Generative AI statement

 

Publisher’s note

References

 

 

 

 

 

 

Frontiers in Physiology 13 frontiersin.org

https://doi.org/10.3389/fphys.2025.1664470
https://doi.org/10.3390/bioengineering11111067
https://doi.org/10.2147/CLEP.S341048
https://doi.org/10.1055/a-1527-6215
https://doi.org/10.1016/j.thromres.2022.04.005
https://doi.org/10.1186/s12933-021-01432-1
https://doi.org/10.1186/s12933-021-01432-1
https://doi.org/10.1152/ajpheart.00628.2020
https://doi.org/10.1001/jamadermatol.2021.4918
https://doi.org/10.1111/ejh.14110
https://doi.org/10.1016/j.thromres.2020.01.017
https://doi.org/10.1111/jth.15278
https://doi.org/10.1161/CIRCULATIONAHA.115.001593
https://doi.org/10.1016/j.ijcard.2018.05.039
https://doi.org/10.1200/CCI.23.00060
https://doi.org/10.2196/40964
https://www.frontiersin.org/journals/physiology
https://www.frontiersin.org


Gu et al. 10.3389/fphys.2025.1664470

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Frontiers in Physiology 14 frontiersin.org

https://doi.org/10.3389/fphys.2025.1664470
https://doi.org/10.1177/1076029616683802
https://doi.org/10.1016/j.ejim.2021.03.014
https://doi.org/10.1038/s41569-022-00838-y
https://doi.org/10.1016/j.mcna.2024.07.009
https://doi.org/10.1186/s13054-023-04683-4
https://doi.org/10.1056/NEJMra2302038
https://doi.org/10.1161/CIR.0000000000000769
https://doi.org/10.1177/10760296231179438
https://doi.org/10.1016/j.ijmedinf.2024.105770
https://doi.org/10.3390/life15020245
https://doi.org/10.1016/j.ijmedinf.2022.104733
https://doi.org/10.2196/43153
https://doi.org/10.1016/j.jvssci.2023.100126
https://doi.org/10.3748/wjg.v28.i32.4681
https://doi.org/10.18632/aging.204860
https://doi.org/10.1111/jog.15960
https://doi.org/10.1038/s41598-021-92287-9
https://doi.org/10.1007/s11239-024-03010-0
https://doi.org/10.1186/s13017-025-00583-w
https://doi.org/10.12968/hmed.2019.80.8.C114
https://doi.org/10.1097/OGX.0000000000001043
https://doi.org/10.1016/j.fas.2023.10.003
https://doi.org/10.1136/archdischild-2023-326287
https://doi.org/10.1080/15548627.2019.1569913
https://doi.org/10.1007/s00464-020-07378-x
https://doi.org/10.1007/s00464-020-07378-x
https://doi.org/10.1111/ijlh.13168
https://doi.org/10.1111/jnu.12637
https://doi.org/10.1161/ATVBAHA.121.315928
https://doi.org/10.1016/j.thromres.2020.08.020
https://doi.org/10.1056/NEJMra1814259
https://doi.org/10.1001/jama.2014.2135
https://doi.org/10.1055/s-0039-1687895
https://doi.org/10.1177/1076029621991185
https://doi.org/10.1002/rth2.12769
https://doi.org/10.1055/s-0042-1754391
https://doi.org/10.5435/JAAOS-D-22-00043
https://doi.org/10.1177/10760296231152898
https://doi.org/10.1177/17562848211032126
https://doi.org/10.1542/hpeds.2022-006697
https://doi.org/10.1016/j.chest.2022.07.025
https://doi.org/10.1111/jth.15813
https://doi.org/10.1136/bmj.l6927
https://doi.org/10.1111/jep.13324
https://www.frontiersin.org/journals/physiology
https://www.frontiersin.org


Gu et al. 10.3389/fphys.2025.1664470

 

 

 

 

 

 

 Ҭ ⇔ᴴ  

Frontiers in Physiology 15 frontiersin.org

https://doi.org/10.3389/fphys.2025.1664470
https://doi.org/10.1177/10760296211021162
https://doi.org/10.1177/10760296221139263
https://doi.org/10.1007/s11239-022-02686-6
https://doi.org/10.1038/s41598-024-57711-w
https://doi.org/10.1016/j.ijmedinf.2024.105609
https://doi.org/10.1111/aogs.14475
https://doi.org/10.1136/rmdopen-2023-003568
https://doi.org/10.1016/j.chest.2018.09.020
https://doi.org/10.1097/SLA.0000000000005123
https://doi.org/10.3760/cma.j.cn501098-20210427-00271
https://www.frontiersin.org/journals/physiology
https://www.frontiersin.org

	1 Introduction
	2 Materials and methods
	2.1 Defining the research question
	2.2 Literature search
	2.3 Inclusion and exclusion criteria
	2.3.1 Literature inclusion criteria
	2.3.2 Literature exclusion criteria

	2.4 Literature extraction

	3 Result
	3.1 Literature extraction
	3.2 Basic characteristics of included literature
	3.3 Evaluation of risk factors and reliability and validity indicators included in the literature

	4 Discussion
	4.1 There are various types of risk assessment models of artificial intelligence in venous thrombosis, but most models lack external validation and critical appraisal

	5 Limitations

