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Artificial Intelligence
Artificial intelligence is the simulation of human

intelligence processes by machines, especially
computer systems.

WHAT IS ARTIFICIAL INTELLIGENCE?

Natural Language
Processing
The ability to
understand speech, as
well as understand and
analyze documents.
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Large Language Model
guas

LLM

Programs trained on vast amounts of text to understand and
generate human language.

LLM’s use machine learning to perform tasks such as answering

questions, translating languages, summarizing text, and creating
new content.

Requires massive, diverse datasets for training, which in turn
requires significant computational reources.

GPT-4, Gemini etc
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+ Healthcare

+ Retail

+ Manufacturing
+ Banking

+ Entertainment
» Education

+ Military
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Adoption of LLM has and will
reshape Medicine

» Doctor-patient interactions

+ Physician’s “paperwork” load
 Physician practice administration
+ Medical research

+ Medical education
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« Increasing Efficiency

* Reducing Mistakes

+ Easing nationwide shortage of primary care

» More relevant data to impact decision making

+ Bringing back space for more meaningful person to
person interactions.
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« “Tell me about the Shamblin classification”
+ Library
+ Literature Review

+ Shared relevant research findings and conclusions
with the Team.

* 6 hours
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Smartphone App created after the release of the large language model Chat
GPT in 2022.

Can query specific diseases and symptoms, and it can search the medical
literature, draft a summary of findings, and can list the most important
sources for further reading or to share with the Team.

15 seconds
Attending-Trainee Heirarchy has and will change.

‘Which was a better learning experience?
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+ Smart sthethoscopes- heart failure (Heart and Circulation, jan
2023, Mills et al)

+ Al prediction of lung cancer in nodules

+ Al Clinical Decision Support tool for pts presenting to ED with
suspected heart attack (Doudesis et al Nature Medicine May
2023

+ Prehospital On Scene Triage ( SINEPOST study — Safety Index of
Prehospital ON Scene Triage: The development and validation
of arisk prediction. Miles et al. Plus One 2022)

+  What patients should go to ED or to an elective outpatient
clinic? (Machine learning for real time prediction of hospital
admission for emergency patients — Digital Medicine July 2022,
King et al.)
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AAA

+ The route to precision care in patients with
abdominal aortic aneurysms
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Al-powered assessment of biomarkers for

growth prediction of abdominal aortic
aneurysms

Arianna Forneris, PhD,.sRichard Beddoes, MSc,Mitchel Benovoy, PhD,.sPeter Faris,
PhD,.Randy D. Moore, MD,sand Elena S. Di Martino, PhD,.:Calgary, AB, and Montreal,
QC, Canada

ABSTRACT

Objective: The purpose of this study was to employ biomechanics-based biomarkers to locally

characterize abdominal aortic aneurysm (AAA) tissue and investigate their relation to local
aortic growth by means of an artificial intelligence model.
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+ 36 pts with AAA’s
+ Baseline Assessment of RAW- Regional Aortic
Weakness.

+ 3 functional biomarkers: Time-averaged wall-shear
stress, in-vivo principal strain, and intra-luminal
thrombus thickness.

» ViTAA software and Al Trainer
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Conclusion
The use of features based on the functional and local characterization of the aortic tissue resulted
in a superior performance in terms of growth prediction when compared with models based on
geometrical assessments.

The TAWSS was selected as the most important feature in the model prediction,
followed by the ILT and the strain.

That maximum growth rates occurred at the location of maximum baseline
diameter in only two cases, showing the importance of assessing individual aortas at
the local level to fully characterize the aortic tissue and its localized weakening.
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+ Current data sets reflect societal biases that bolster gaps in
access and quality of care for disadvantaged groups- creates
potential to strengthen existing biases.

+ Algorithms may reproduce racial and gender disparities via the
people building them or through the data used to train them.

+ Al remains prone to “Hallucinations”. — Making up facts and
presenting them as if they are real.

+ Scepticisn regarding efficiency and time management eg %)
16 Smartphones, TEAMS, email, social media, onst
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» Moore and colleagues are now focused on
validating the model through a North American
multi-site registry and a number of research-use
only sites accumulating datasets on aortic
pathology.
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+ Raw Materials mined in environmentally
destructive ways.

» Electronic Waste
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+ The development, maintenance, and disposal of Al technology + Between 2020 and 2023, Microsoft’s disglosed emissions‘ )
all come with a large footprint. %, from the equivalent of 12.2 million
tonnes of CO, to 17.1 million tonnes.

+  Computing power required to train cutting edge Al models has

doubled every 3.4 months + In 2023, Meta disclosed it had increased emissions by 65%in
+ By 2040, emissions from the ICT industry as a whole will reach just two vears, from the equivalent of 5 million tonnes of CO, in
14% of global emissions. 2020 to 8.4 million tonnes in 2022.
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2019, The tech giant’s 2024 environmental report notes that
planned emissions reductions will be difficult “due to increasing
energy demands from the greater intensity of AI computing”.
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+ 1.1 billion people globally lack access to water + Tech giants have significantly increased their water

. needs for cooling data centers due to the escalatin
and 2.7 billion find water scarce for at least one '8 . . &
demand for online services and generative Al products.
month of the year.

+ Al server cooling consumes significant water, with data
« Inadequate sanitation is a problem for 2.4 centers using cooling towers and air mechanisms to
billion people globally. dissipate heat, causing up to 9 liters of water to evaporate
per kWh of energy used
« The U.S. relies on water-intensive thermoelectric
plants for electricity, indirectly increasing data centers'
water footprint, with an average of 43.8L/kWh
withdrawn for power generation. %)
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* Funding the study and creation of energy-efficient hardware and AI « Residents in Tarboro, NC residents urged their town

algorithms. ) .
+  Promoting ethical Al design standards, including avoiding pointless data council to reject a prop osal for a 50 acre 300
collection and making sure end-of-life considerations are taken into account megawatt Energy Storage Solutions LLC Site.
* Researchers should optimize neural network architectures for
sustainability and collaborate with social and environmental

scientists to guide technical designs towards greater ecological amounts of water, and electricity, deplete natural
sustainability. resources, and raise utility rates.

» Due to the belief it would consume enormous

+ Federal and state government must set benchmarks for energy and
water use.

« Incentivize the adoption of renewable energy and mandate
comprehensive environmental reporting and impact assessments
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+ We owe it to our patients, families, and future « “Al'is not going to take your job, but
generations to empower ourselves and doctors who use AI will.”
advocate.

. . -Jessica Goldstein MD, 2024
« Al is not going away.

» Who should be the stewards of AI?
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