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Artificial Intelligence and deeper
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ChatGPT: What is Anesthesia?

Accessed: 05.24.2023
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Instruct GPT: Reinforcement learning

arXiv:2203.02155
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AI based research in healthcare

Awasthi, R., et al. (2024). "Artificial Intelligence in Healthcare: 2023 Year in Review." medRxiv: 2024.2002.2028.24303482.
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Using AI to assess AI based publications for maturity

Awasthi R, et al. Quantitative and Qualitative evaluation of the recent Artificial Intelligence in Healthcare publications using Deep-Learning. medRxiv. 2023:2022.12.31.22284092.
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AI publications (mature) in healthcare per speciality 

Awasthi, R., et al. (2024). "Artificial Intelligence in Healthcare: 2023 Year in Review." medRxiv: 2024.2002.2028.24303482.
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950 FDA approved AI algorithms 

Source: Margaretta Colangelo and Lambert Leong
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AI examples from the real world

Characterizing the Clinical Adoption of Medical AI Devices through U.S. Insurance Claims.Kevin Wu, M.S. NEJM AI 2023;1(1)
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What are the patients asking for?

• 80% Americans believe that AI had the potential to improve care

• 25% Americans are more likely to talk to an AI chatbot 
instead of attending a therapy

• 25% would not visit a healthcare provider who refuses to 
embrace AI

https://www.medicaleconomics.com/view/ai-special-report-what-patients-and-doctors-really-think-about-ai-in-health-care
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https://ai.nejm.org/doi/full/10.1056/AIoa2300030
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What are the clinicians asking for?

• 10% healthcare professionals use AI technologies

• 50% expressed interest to adopt it in future

• 95% have a positive perspective

https://www.medicaleconomics.com/view/ai-special-report-what-patients-and-doctors-really-think-about-ai-in-health-care
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What are the healthcare executives planning for?

https://info.connectedmed.com/l/689353/2023-08-30/2ld521/689353/1693403930sCnDbBt8/Top_Of_Mind_For_Top_Health_Systems_2024_CCM_Reports.pdf
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1. Schedule the appointment
2. Review of records
3. Assess the patient
4. Evaluate the options
5. Discuss the options with the patient
6. Order tests or assist with procedures
7. Generate diagnosis
8. Document the conversation
9. Provide patient with education
10. Communicate with all the teams

10 key opportunities for AI applications in an ASC

https://www.aha.org/aha-center-health-innovation-market-scan/2024-01-16-5-ways-hospitals-can-integrate-ai-and-automation-surgical-care
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AI assisted appointment scheduling
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ChatGPT Diagnose: Tell me the ASA 
score

Turan Eİ, et al. Evaluating the accuracy of ChatGPT-4 in predicting ASA scores: A prospective multicentric study ChatGPT-4 in ASA score prediction. J Clin Anesth. 2024 PMID: 38657530.
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Review of literature or patient information
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Proceedings of Machine Learning Research 106:1-17, 2019
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Automated echocardiography
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Can algorithms democratize key skills?

Narang A, Bae R, Hong H, et al. Utility of a Deep-Learning Algorithm to Guide Novices to Acquire Echocardiograms for Limited Diagnostic Use. JAMA Cardiol. 2021;6(6):624–632. doi:10.1001/jamacardio.2021.0185

19

Date of download:  12/1/2018 Copyright © 2018 American Society of Anesthesiologists. All rights reserved.

From: Machine-learning Algorithm to Predict Hypotension Based on High-fidelity Arterial Pressure Waveform Analysis
Anesthes. 2018;129(4):663-674. doi:10.1097/ALN.0000000000002300

Hypotension prediction 
(minutes before event)

5 mins:0.95 AUC
10 mins:0.95 AUC
15 mins:0.97 AUC
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Date of download:  12/1/2018 Copyright © 2018 American Society of Anesthesiologists. All rights reserved.

Summarizing arterial pressure waveform featurization and model training. Higher-level overview of the predictive model development.

Figure Legend: 

From: Machine-learning Algorithm to Predict Hypotension Based on High-fidelity Arterial Pressure Waveform Analysis
Anesthes. 2018;129(4):663-674. doi:10.1097/ALN.0000000000002300
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Will clinicians follow algorithm’s guidance?

• Half of alerts were not 
followed by clinicians

• When intervened by 
clinicians, guidance 
associated hypotension was 
decreased
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Date of download:  8/30/2022 Copyright © 2022 American Society of Anesthesiologists. All rights reserved.

Simulation of the selection problem. Columns, A and B, illustrate different data selection strategies. Upper panels show simulated mean arterial 
pressure (MAP; mmHg) values for samples corresponding to hypotensive events and nonhypotensive events. Lower panels are receiver
operating characteristics curves showing MAP’s ability to discriminate hypotensive events from nonhypotensive events. The simulation is not an 
attempt to produce realistic data. It only serves to illustrate how the selection problem can result in a “skewed” receiver operating characteristics 
curve with very high specificity.

Figure Legend: 

From: Performance of the Hypotension Prediction Index May Be Overestimated Due to Selection Bias
Anesthesiology. 2022;137(3):283-289. doi:10.1097/ALN.0000000000004320
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Evaluate the options
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Cohort analysis
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AI Scribe

Ambient Artificial Intelligence Scribes to Alleviate the Burden of Clinical Documentation. https://doi.org/10.1056/CAT.23.0404
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Discuss options with the patient

Ayers JW, Poliak A, Dredze M, et al. Comparing Physician and Artificial Intelligence Chatbot Responses to Patient Questions Posted to a Public Social Media Forum. JAMA Intern Med. 2023;183(6):589–596.
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Can algorithms help us listen to our patients better?
(15000+ comments analysis in less than one minute)

Mathur, Piyush, et al. "Automated analysis of ambulatory surgery patient experience comments using artificial intelligence for quality improvement: 
A patient centered approach." Intelligence-Based Medicine (2021): 100043.
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Communicate with all the teams
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Can AI help do procedures more safely and effectively? 

Nature Machine Intelligence volume2, pages 104–115 (2020)

Jon D. Klingensmith, Asher L. Haggard, Jack T. Ralston, Beidi Qiang, Russell J. Fedewa, Hesham Elsharkawy, David G. Vince, "Tissue classification in intercostal and paravertebral ultrasound using spectral analysis of 
radiofrequency backscatter," J. Med. Imag. 6(4) 047001 (7 November 2019) https://doi.org/10.1117/1.JMI.6.4.047001
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https://www.nature.com/natmachintell
https://doi.org/10.1117/1.JMI.6.4.047001
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Imagine the future…

Courtesy: Axel Krieger,PhD, JHU
Source: https://brainxai.org/connect/brainx-community-live-february-2022artificial-intelligence-and-robotics-in-surgery/
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Can algorithms help improve safety event reporting? 

Unpublished data

Cardiac arrests

Algorithms

Results
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Evaluation framework - TEHAI

Reddy, Sandeep, et al. "Evaluation framework to guide implementation of AI systems into healthcare settings." BMJ Health & Care Informatics 28.1 (2021): e100444
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Beware of the hype
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Does AI outperform radiologists?

Commercially Available Chest Radiograph AI Tools for Detecting Airspace Disease, Pneumothorax, and Pleural Effusion
Louis Lind Plesner, et al.Radiology 2023 308:3

“Current-generation AI tools showed 
moderate to high sensitivity for detecting 

airspace disease, pneumothorax, and 
pleural effusion on chest radiographs.

However, they produced more false-
positive findings than radiology reports, 

and their performance decreased for 
smaller-sized target findings and when 

multiple findings were present.”
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Will I lose my job?

https://www.politico.com/news/2022/08/15/artificial-intelligence-health-care-00051828

“People should stop training radiologists now. It’s just completely obvious that, within five years, deep learning is going to do better.”

Geoffrey Hinton, British cognitive psychologist and “godfather” of AI (2016)
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https://pubs.rsna.org/doi/abs/10.1148/radiol.231236
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Reality

https://pubs.rsna.org/doi/epdf/10.1148/radiol.23206

37

Market

“We need to build Energy companies” - Piyush  Mathur

Research 

“AI is the new electricity” 
- Andrew Ng, Professor, 

Stanford

The opportunity 
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Challenges

• Big data-segregated across hospitals

• Poor quality of data

• Regulatory concerns(HIPAA)

• Lack of knowledge

• Lack of unified approach

• Ethical and legal concerns

Nazer LH, Zatarah R, Waldrip S, et al. Bias in artificial intelligence algorithms and recommendations for mitigation. PLOS Digit Health. 2023;2(6):e0000278. Published 2023 Jun 22. doi:10.1371/journal.pdig.0000278
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Multimodal Future state

arXiv:2307.14334 (cs)
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What you need is a strategy

Releasing Feb 2025
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Recommendations for adoption of AI

• Education
• Collaboration
• Data quality and access
• Algorithm validation
• AI Implementation
• Regulatory advocacy

Maheshwari, et al. Artificial Intelligence for Perioperative Medicine: Perioperative Intelligence. Anesthesia & Analgesia 136(4):p 637-645, April 2023.
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Conclusion

• Algorithms in anesthesiology or perioperative medicine 
are not new and are growing in use.

• Validation is important.

• Clinician leadership and collaboration with engineers is 
key.

• Evaluation frameworks are essential for successful and 
safe clinical implementation.

• Can algorithms help clinicians deliver safe care?

43

Can AI save lives?

email: pmathurmd@gmail.com
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