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Cloud: The Alphabet Soup of Al, ML, DL

Artificial Intelligence:
Mimicking the intelligence or
behavioral pattern of humans or
any other living entity.

Machine Learning:

A technique by which a computer
can “learn” from data, without using a
complex set of different rules. This
approach is mainly based on training
a model from datasets.

Support Vector Machine

Random Forest .
Deep Learning:

A technique to perform
machine learning inspired
by our brain's own

network of neurons. .
Alan Turing, 1928

Convolutional Neural Network

Zhao, Krauze. Gliomas 2021
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Bedside: UCSD Study on “Webside Manner”: ChatGPT for Epic
Messages

ChatGPT Will See You Now: Doctors Using Al to Answer
Patient Questions

Pilot program aims to see if Al will cut time that medical staff spend replying to online inquiries
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Bedside: Comparing Physician and Artificial Intelligence Chatbot
Responses to Patient Questions Posted to a Public Social Media Forum

A. Quality ratings B. Empathy ratings

Chatbot

Physicians

Density

Very Poor Acceptable Good Very
poor good

Response options

Distribution of Average Quality and Empathy Ratings for Chatbot and Physician Responses to Patient Questions Kernel
density plots are shown for the average across 3 independent licensed health care professional evaluators using
principles of crowd evaluation. A, The overall quality metric is shown. B, The overall empathy metric is shown.

Ayers JAMA Intern Med. 2023;183(6):589-596. doi:10.1001/jamainternmed.2023.1838
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How to keep patients safe on |I0O: EMR Alerts, Wallet Cards

- Patient Safety Item (1 Advisory)
' PATIENT HAS RECEIVED IMMUNE-BASED THERAPY

This patient has had an active order for an immune-based therapy in the past 12 weeks.

The toxicity from these medications may be subtle and in some cases life-threatening. Diarrhea,
rash, fatigue, cough can be signs of a more serious autoimmune reaction while on treatment.

The treating medical oncologist or on-call oncologist should be contacted to discuss potential steroid
therapy in the setting of autoimmune side effects.

Please click here for more information on the proper work-up and screening of these patients:

Patient has received *cellular therapy in the last 6 months
Administration of corticosteroids is STRONGLY discouraged
Up to 25% of patients receiving CAR T-cells may experience life-threatening cytokine release syndrome

(sCRS), which manifests as fever, malaise, fatigue, anorexia, myalgia, arthralgia, nausea, vomiting, and/or
headaches.

More severe manifestations include azotemia, hypofibrinogenemia with or without bleeding,

transaminitis/hyperbilirubinemia, tachycardia, hypotension, and increased, followed by decreased, cardiac
output

If you suspect sCRS, contact the patient's primary oncologist or inpatient BMT attending.
Click here for NCCN guidelines for treatment of sCRS:
--Placeholder for link--

*Cellular therapy = chimeric antigen receptor (CAR) T-cells, tumor-infiltrating lymphocytes (TILS),
natural killer (NK) cells, or blinatumomab (BLINCYTO).

IMMUNOTHERAPY WALLET CARD

NAME:

CANCER DX:

I-O AGENTS RCV'D:  [_] CHECKPOINT INHIBITOR(S)

[J cArR-T []JVACCINES [] ONCOLYTIC VIRAL THERAPY [_] MONOCLONAL ANTIBODIES
DRUG NAME(S):
IMMUNOTHERAPY TX START DATE:
OTHER CANCER MEDICATIONS:

NOTE: IMMUNOTHERAPY AGENTS ARE NOT CHEMOTHERAPY AND
SIDE EFFECTS MUST BE MANAGED DIFFERENTLY. (SEE BACK)

FONS

IMMUNOTHERAPY CARD

IMMUNE-MEDIATED SIDE EFFECTS*, COMMON WITH CHECKPOINT INHIBITORS VARY IN
SEVERITY AND MAY REQUIRE REFERRAL AND STEROIDS. PATIENTS HAVE A LIFETIME RISK
OF IMMUNE-RELATED SIDE EFFECTS.

*MAY PRESENT AS RASH, DIARRHEA, ABDOMINAL PAIN, COUGH, FATIGUE, HEADACHES,
VISION CHANGES, ETC. - CONFER WITH ONCOLOGY TEAM BEFORE CHANGING I-O REGIMEN
OR STARTING SIDE EFFECT TREATMENT

ONCOLOGY PROVIDER NAME:

ONCOLOGY PROVIDER NO:

EMERGENCY CONTACT:

CONTACT PHONE NO:
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UCSD Deployment of artificial intelligence for radiographic diagnosis of
COVID-19 pneumonia in the ER

Question 1: The Al-augmented overlay was easy to use in my existing workflow

Neither agree
nor
disagree

Strongly Somewhat
agree agree

Somewhat Strongly
disagree disagree

Overall cohort

o) 150 (74%) 28 (14%) 15 (7%) 1(0%) 8 (4%)
gej|c7jgr)1t cohort 61 (87%) 6 (9%) 3 (4%) 0 (0%) 0 (0%)
Attending cohort g9 (679) 22 (17%) 12 (9%) 1(1%) 8 (6%)

(n = 132)

Question 2: Did the Al-augmented overlay contribute to your medical decision making?

50 41 (20%) 161 (80%)
[\;e:u;g;ﬂ cohort 18 (26%) 52 (74%)
Attending cohort 23 (17%) 109 (83%)

Overall cohort

(n=132)

Carlile et al. JACEP Open 2020
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Al-Assisted LDCT for Lung Cancer Screening

Annotations
(for training only)

Sybil Risk Prediction

MaxPool3D Global
features
Guided Attention
attention features
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A path forward: Having the EMR work for you

In Basket fnewblsg - G2 PatientMsg Refresh £ EditPools % Manage Pools & Personalize O Search # Manage QuickActions ~ | & Attach £ out | (R Properties « MOIGCUIar test
My Messages # > Patient Genomics Notification 0 unread t & Filter ¥ Doge | B Open Chart
My Open Charts (1) 2 St ect L Isg T
R 9 3240
My Open Encounters (25) ' e?iv en . 2019 b
Results Patient has EGFR or ALK variant 07/09/201 117 PM 1 Patient has EGFR or ALK variant RaW
atien t Egfropa Visit 0 2019 2
BestPractice <P - Clabbers, Andrea ** Clabbers, Andrea
Incomplete Notes (1) Egfrbpa Testa — data
‘ Female, 60 year old, 7/9/1959 = =
My Unsigned Orders (7) T 8 Germline Genomic Results (BAM)
Orders (1)
Patient Genomics Notificatiol M?e\we Ho.comert 10/ lplay,
Prior Auth Request (1) & Somatic Genomic Results
v
Preop examination
TEMPUS XT
\’D Present - Pathogenic (1) _’
EGFR 7/9/19 EGFR variant S3 bucket
Clinical Data
De-identify WareHouse

Discrete genomics allows for triggering of EMR alerts De-identify %

. . L Select
«  Screening for molecularly-guided clinical trials elec

* Pharmacogenomics for toxicity

v
A  ViaVRD Via VRD l

Parallel raw data allows for translational research

L o . @ == IRONIN ¥ -BioPortal
» University of California system-wide molecular database A et afy Cblororta
. Pan-UC user provisioning
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Genomics, Clinical Trials, and Al-assisted matching

In Basket nNewlsg - CAPatientMsg C Refresh 3 EditPools 3% Manage Pools & Personalize O Search # Manage QuickActions =

My Messages {3 > Patient Genomics Notification 0 unread 2 toal
My Open Charts (1) 2 Stat 1

t Read Patient has pathogenic of likely pat.. 0812112019 10:324M
My Open Encounters (25) Patient Beacon, THIS ISATEST PATIENT Visit 0612112019

4 MsgD

Results Read Patient has EGFR or ALK variant 0710972019 117PM

Patient Test Egfropa Visit 07/09/2019

= Patient has EGFR or ALK variant

BestPractice Clabbers, Andrea ** Clabbers, Andrea

Incomplete Notes (1) Egfrbpa Testa

My Unsigned Orders (7) ':mm,f?.y.e;zigmgsg & Germline Genomic Results
Orders (1)

Patient Genomics Notificatio/
Prior Auth Request (1)

CP: None No content to display.
3¢ None

8 Somatic Genomic Results

Preop examination
TEMPUS XT
@ Present - Pathogenic (1)
Gene Dat Variant

EGFR 7/9/19 EGFR variant

Asthma and Obstructive Sleep Apnea - 1537 MATCHING PATIENTS!

Microglia Activation in Asthma - 359 MATCHING PATIENTS!

Precise Network Study - 287 MATCHING PATIENTS!

Your Organization

Severe Asthma Research Program - 4 MATCHING PATIENTS!

Potential Studies

Study Sponsor
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Widely deployed EMR Sepsis Algorithm Real World Performance

Sensitivity Specificity
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...it identifies only 7% of patients with sepsis who were missed by a clinician The ESM also did not identify 67% of patients with sepsis despite generating alerts

(based on timely administration of antibiotics), highlighting the low sensitivity of the on 18% of all hospitalized patients, thus creating a large burden of alert fatigue.
ESM in comparison with contemporary clinical practice.

Wong et al. JAMA Intern Med. 2021
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Husky vs Wolf Image Classifier

(a) Husky classified as wolf (b) Explanation

i)
}: J_\_._" Overtrain model:

Figure 11: Raw data and explanation of a bad model’s Snow + Mountain = Wolt

prediction in the “Husky vs Wolf” task.

Before After
Trusted the bad model 10 out of 27 3 out of 27
Snow as a potential feature 12 out of 27 25 out of 27

Table 2: “Husky vs Wolf” experiment results

Ribeiro KDD 2016
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Epistemology, Metacognition, and Fake Citations

Title Wrong - | 5%
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1. Bhattacharyya Cureus 2023

Judge sanctions lawyers for brief
written by A.l. with fake citations

%
PMID wrong |, 03

80% 100%

]

KEY ® A New York federal judge sanctioned lawyers who submitted a legal brief written by
POINTS the artificial intelligence tool ChatGPT, which included citations ef non-existent court
cases.

* In addition to each paying a $5,000 fine, the attorneys, Peter LoDuca and Steven
Schwartz, and their Levidow law firm, were ordered Thursday to notify each judge
falsely identified as the author of the bogus case rulings about the sanction.

* Judge P. Kevin Castel said he might not have punished them if attorneys if they had
come “clean” about using ChatGPT to find the purperted cases the ALl cited.
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Language Modeling Errors

The question is how to deal with the issue

, 29%

whether 14%
13%

not 8%

is 31%
of 16%
The o
question now Sl

) 4%
4%

6%

to 17%
much 11%
do 10%
long 5%
many 5%

get
make
do

deal

7%
6%
5%
2%
2%

With 99%

How many feet fit in a shoe ? Answer the question

Shoe usually holds two feet,
but it depends on the shoe.
Some shoes hold up to four
feet.

Sobieszek et al MM 2022

How = 12.38%

0) — R

The = 3 68%
What = 3.40%
| =2.96%

One =2.14%
There = 2.09%
If =1.85%
It=1.65%
This =1.42%

Question: How many feet fit in a shoe ? NN

Answer: m }

A =6.26%

Dep =4.62%
The = 4.17%
It =3.24%
Two = 2.85%
If =2.72%

| =2.50%
None = 2.07%
10 =1.93%
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LLM Only Concordant with NCCN Guidelines Only 1/3 The Time

x 26 diagnosis descriptions:
Set of prompts for a given diagnosis description: Cancer type + extents of disease

3 oncologists
1. What is the treatment for stage | breast Cancer?

Output score prompt
— output (n=104)

2. What is a recommended treatment for stage | breast

cancer according to NCCN? ﬁ%@

>
3. What is a recommended treatment for Stage | breast

cancer? 7 7
4. How do you treat Stage | breast cancer? SN ChatGPT SN

“All outputs with a recommendation included at least 1 NCCN-concordant treatment, but 35 of 102 (34.3%) of
these outputs also recommended 1 or more nonconcordant treatments.

Responses were hallucinated (ie, were not part of any recommended treatment) in 13 of 104 (12.5%) outputs.

Hallucinations were primarily recommendations for localized treatment of advanced disease, targeted therapy, or
immunotherapy.”

Chen S et al. JAMA Oncology 2023
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Al Hallucinations: The Drunk Model

What is the best cancer treatment for a metastatic lung cancer patient with an EGFR exon 19 f
deletion and PD-L1 score 90%

Regenerate draft C )

The best cancer treatment for a metastatic lung cancer patient with an EGFR exon 19 deletion and PD-L1 score
90% is a combination of an EGFR-tyrosine kinase inhibitor (TKI) and an immune checkpoint inhibitor (ICI).

The EGFR-TKI will target the specific EGFR mutation in the patient’s tumor cells, while the ICI will help the
patient’s immune system to attack and kill the tumor cells.

There are a few different combinations of EGFR-TKIs and ICls that can be used for this patient population. One
option is to use Osimertinib, an EGFR-TKI that is specifically designed to target EGFR exon 19 deletions, in
combination with pembrolizumab, an ICI. This combination has been shown to be effective in clinical trials, with a
median progression-free survival (PFS) of 18.9 months.
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Summary

Artificial intelligence is a tool that can augment human intelligence

« Current “Al” systems are large language models — statistical language autocomplete

Hallucinations and errors with Al are common enough to preclude unsupervised use ‘
Potential for Al to augment medical tasks ‘
* Image detection * Clinical support

« Biomarker discovery and pathologic diagnosis « Clinical research support

Al-assisted prompting for human confirmation and execution most likely paradigm ‘
Best is yet to come, but cannot let hype overtake reality ‘
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Questions?

Sandip Patel, MD

Email: patel@ucsd.edu

Twitter/Threads: @PatelOncology
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