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Many opportunities for Al in healthcare
(health care services view)

: : : automated documentation
@ ambient listening

interpreting / language support

& guide minimally-invasive surgery
i robots patient monitoring
(GRS

social robots

inventory management
OO automation services demand prediction
scheduling




Many opportunities for Al in healthcare
(data scientist view)

Computer vision / detect suspicious skin lesions

: : measure the size/growth trajectory of a
IMmage pProcessing tools tumour

real-world evidence tracking outcomes
generation modelling and prediction

molecular diagnostics & genomics

personalised medicine |
treatment selection




Detection as classification

Subdural

hemmorhage
?

Subdural
hemmorhage

(A

Intraparenchymal haemorrhage (in
left frontal region)

Subdural haemorrhage (chronic in
right parietal convexity)

Calvarial fracture (in right temporal
bone)

Subarachnoid haemorrhage (in left
parietal region)

Extradural haemorrhage (in right
frontal convexity)

Midline shift

Subdural haemorrhage (along falx)

Calvarial fracture (in right parietal
bone)

Midline shift

Chilamkurthy et al (2018) Deep learning algorithms for detection of critical findings in head CT scans: a retrospective study. The Lancet, 392:10162, 2388-2396
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Learning from clinicaldata ~  ewn

Measurements

Procedures
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Producing Knowledge

|

e @
Which treatment did patients How many patients experienced
choose after diagnosis? the outcome after treatment?
- - 0\ T e -
Which patients chose which
treatments? Does treatment cause outcome?

e
Does one treatment cause the

outcome more than the
alternative?

Measurements

Procedures .v.

Baseline time Follow up time

What is the probability that this patient What is the probability that this patient
will develop the disease? will experience the outcome?




Supporting clinical decisions

Importance of clinical outcome labels in Al

Clinical questions Data and labels Clinical outcome

Will | have another Increase certainty of diagnosis
seizure? and expedite treatment

Will surgery help Guide and optimise
me? treatment pathway

Am | Increase comorbity
depressed? detection and treatment

Clinical Acquired data

outcome labels

Pederson M, Verspoor K, Jenkinson M, Law M, Abbott DF, Jackson GD (2020). Artificial Intelligence for clinical decision support in neurology.
Brain Communications. doi:


https://doi.org/10.1093/braincomms/fcaa096

“Tasks as Decisions” vs “Tasks as Needs” ...
) Y

~ |
9N..#
| i

y

Friedman 2009. Friedman’s Fundamental Theorem of
Informatics

“A person working in partnership with an information
resource is ‘better’ than that same person unassisted”

Journal of the American Medical Informatics Association, 29(10), 2022, 1810-1817

https://doi.org/10.1093/jamia/ocac121 /\Ml/\
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Perspective

Perspective

Tasks as needs: reframing the paradigm of clinical
natural language processing research for real-world
decision support

Asher Lederman’, Reeva Lederman’, and Karin Verspoor (»?

Lederman, Lederman, Verspoor. (2022) JAMIA.

Shift focus of
Al/NLP tools from
end-to-end
decision making
to supporting
humans to make
better clinical
decisions

Human + Al >

Human >
Al


https://doi.org/10.1093/jamia/ocac121

“Tasks as Decisions” vs “Tasks as Needs”
Example: Hospital discharge decision
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Discharge Decision
made by Al tool
directly from data to decision
divorced from context

Discharge Decision
made by clinician
with information surfaced by
targeted Al tools

Su?)%f)lﬁl at 3 : . , trajectory of
jon(s) \ 3 Vo v - m : it signs and
Inherent function(s) F . ;
Discharge of NLPsystem ) S T gF Symptoms
? e O\ ] . 00 e e,
YIN NLP ADRS
TaSk " .......... :: ------
£ g nutritional
> _— - untonal
evidence of eating
infection | | T TTRAT behaviors

Clinical data

Lederman, Lederman, Verspoor. (2022) JAMIA.


https://doi.org/10.1093/jamia/ocac121

Al Is not yet medical grade

 Hallucinations
« Bias in = Bias out
« Data drift?

. ..o 8 :
Generallsatl_o_n. WHO is yolr data?
* Transportability?

« Evaluation' based on aggregate ratherthan stratified
performance



Errors are not randomly distributed

Accuracy of Face Recognition Technologies
20.8% 33.7% 34.4% 31.4% 22.5%

‘ | @ Darker female

[ Darker male
[@ Lighter female
[ Lighter male

g

Accuracy (%)

Rate of Enforcement Events per Epoch: Two Subpopulations, Same Crime
Microsoft ~ Face++ IBM Amazon  Kairos Rate, Differing Vigilance

Face Recognition Technology

https://sitn.hms.harvard.edu/flash/2020/racial-discrimination-in-face-recognition-technology/ .
More surveilled

Enforcement rate

Less surveilled

Biases can worsen over time
"

Update epoch



Spurious factors influence outcomes

Personality Machine Introduction Our Tool 'Real You'

Hiring Based on the "Big 5" S5-factor model of personality
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Stop live Adjust parameters and ‘ Re~adjust
updating evaluate parameters

Contrast..: 260
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Click “EDIT IMAGE ™ to go back to adjusting
parameters or "LIVE MODE™ to start again.

Nink.springer.com/article/10 13347-022-00543-1




ChatGPT produces highly generic
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and very literal responses

Create a treatment plan for a patient in acute pulmonary edema

Acute pulmonary edema is a serious condition that requires prompt medical attention.

Here is a possible treatment plan for a patient with acute pulmonary edema:

1. Emergency treatment: The patient should be taken to the emergency department

immediately for evaluation and treatment. Emergency treatment may include

oxygen therapy, medications to reduce fluid buildup in the lungs, and monitoring of

vital signs such as blood pressure, heart rate, and oxygen saturation levels.

2. Diagnostics: A series of diagnostic tests should be performed to confirm the

diagnosis and identify the underlying cause of the acute pulmonary edema. These

tests may include blood tests, chest x-ray, electrocardiogram (ECG),

echocardiogram, and pulmonary function tests.

3. Medications: Depending on the underlying cause of the pulmonary edema,

medications may be prescribed to relieve symptoms and improve the function of

the heart and lungs. These may include diuretics to reduce fluid buildup,

vasodilators to improve blood flow, and inotropes to improve the strength of the

heart muscle.



Data privacy and security

« How can we work with highly sensitive data, from
underrepresented or marginalized groups, safely?

* ltis critical that we incorporate this data, to ensure their representation in
the models.

 lItis also critical that we protect the individuals whose data is captured.

« But this requires careful and new methods

« Learning algorithms can implicitly reconstruct sensitive fields (e.g.
inferring race or income from postcode)

* High-parameter models can “memorise” very detailed patterns in data
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Al for healthcare: Friend or Foe?

A friend we must get to know better
In order to build trust.

A friend we must collaborate with closely
In order to work as a team.
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