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Algorithms, Artificial Intelligence and deeper

Algorithm definition: “a procedure for solving a mathematical problem (as of finding the greatest 

(common divisor) in a finite number of steps that frequently involves repetition of an operation”

https://www.merriam-webster.com/dictionary/common%20divisor


Algorithms are not new to us…

https://www.apsf.org/article/problems-with-automated-anesthesia-machine-checkout/

https://aneskey.com/minimally-invasive-cardiac-output-monitor/

https://www.apsf.org/article/problems-with-automated-anesthesia-machine-checkout/


Have algorithms been safe?

* The algorithms employed within software of pulse 
oximeters are trade secrets and not open to scrutiny. 

* We recommended that manufacturers collect data 
in Black patients to develop better calibration 
algorithms.

*Tobin, M.J., Jubran, A. Pulse oximetry, racial bias and statistical bias. Ann. Intensive Care 12, 2 (2022). https://doi.org/10.1186/s13613-021-00974-7
Valbuena V S,et al. Racial bias and reproducibility in pulse oximetry among medical and surgical inpatients in general care in the Veterans Health Administration 2013-19: 

multicenter, retrospective cohort study BMJ 2022; 378 :e069775 doi:10.1136/bmj-2021-069775

https://doi.org/10.1186/s13613-021-00974-7


AI publications per speciality 

Artificial Intelligence in Healthcare: 2021 Year in Review. DOI: 10.13140/RG.2.2.25350.24645/1



Qualitative assessment
Maturity of publications

Zhang J, et al. An interactive dashboard to track themes, development maturity, and global equity in clinical artificial intelligence research. Lancet Digit Health. 2022 Apr;4(4):e212

https://aiforhealth.app

https://aiforhealth.app


FDA approved AI algorithms



Can Algorithms guide safe clinician decision making?

*Timely alert confirmation by the provider 

was associated with:

- lower mortality (P < 0.001)

-improved SOFA progression (P = 0.001)

-lower median length of stay among 

survivors (P = 0.001). 

*Adams, R., Henry, K.E., Sridharan, A. et al. Prospective, multi-site study of patient outcomes after implementation of the TREWS machine learning-based early warning 

system for sepsis. Nat Med 28, 1455–1460 (2022). https://doi.org/10.1038/s41591-022-01894-0

Henry, K.E., Adams, R., Parent, C. et al. Factors driving provider adoption of the TREWS machine learning-based early warning system and its effects on sepsis treatment 
timing. Nat Med 28, 1447–1454 (2022). https://doi.org/10.1038/s41591-022-01895-z



Will clinicians follow algorithm’s guidance?

• Half of alerts were not 

followed by clinicians

• When intervened by 

clinicians, guidance 

associated hypotension 

was decreased



Can algorithms help with high skill decision 

making: Automated echocardiography

Accuracy

~92-97% for AI 

vs

70-84% for board-certified 

echocardiographers



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



Can algorithms 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

https://www.nature.com/natmachintell
https://doi.org/10.1117/1.JMI.6.4.047001


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.



Can algorithms help improve safety event reporting? 

Unpublished data

Cardiac arrests

Algorithms

Results



Vision and Leadership

PRO-CON DEBATE – CON: Artificial Intelligence is Not a Magic Pill.APSF Newsletter. Mathur P. Volume 35, No. 1 .February 2020 



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



DECIDE - AI

Vasey, B., et al. Reporting guideline for the early-stage clinical evaluation of decision support systems driven by artificial intelligence: DECIDE-AI. Nat Med 28, 924–933 

(2022). https://doi.org/10.1038/s41591-022-01772-9
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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



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?



Can AI/algorithms save lives?
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