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The Future with Al — an Image
Analysis Perspective
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General vs. Narrow

AGI - Arificial General Intelligence:
Intelligence like human
Self-aware
Can solve problems
Learn to plan the future
Theoretical — we don’t have!l

Narrow Al:
Learning-based
Solve one specific task
What we havel
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Al core — deep learning

Model
e / \ Input — could be
Predicftion: an image
- Segmented image
- Diagnosis Universal function approximator
- Detection of cancer - No physical understanding
_ other - Only predicting in the domain

where it has been trained

Data for training
(xi,y;) where i=1,...,n and n is large
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Fooled by Generative Ale

Generate content — text, images, audio, combinations, etc.
A sense of human infelligence — generates complex content
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Towards Large Foundational Models

SAM - Segment Anything Model

Foundational mol
Trained on 11 million images and more than 1 billion labels

Source: https://segment-anything.com/demo
Kirillov, Alexander, et al., ICCV, 2023
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Foundational Medical Models
MedSAM - Segment Anything in Medical Images

). Mask decoder

Image :
encoder Prompt encoder
Image §
Input Image embedding D Segmentation

Bounding box prompts

1,570,263 images — 10 imaging modalities
CT, MRI, endoscopy, histology, etc.

Source: Ma, Jun, et al. Nature Communications, 2024



TotalSegmentator

If used for research purposes, please cite our Radiology Al paper.
The results of the models appendicular bones, tissue types, heartchambers highres and face may not be used commercially.
All other results are open for any usage.

If this website does not work, please create a issue on github.

e I a1

Please help us continue providing TotalSegmentator.com by sharing your thoughts through this quick form. Thank you!

Download results Upload a new case

y
J
d
Y
\

Preview rendering of all segmentations

. ARV VA Ry /N

# Segmentation Mask (nifti)

¢

[y

adrenal gland left.nii.gz

adrenal gland_right.nii.gz

- Facts: Trained from 1240 annotated
setor s CT scans — 104 anatomical structures

atrial appendage left.nii.gz

a A~ W N

autochthon_left.nii.gz




TotalSegmentator....

Try out the TotalSegmentator by uploading any CT data. The upload must meet the following criteria:

* Only a single CT dataset, maximum size is 400 MB
» Upload should be either a zip file of DICOMSs or a single NIFTI image

ANTAV /A TS T Sy RN e

By using this online service you agree that the data can be used to improve the model.

Drop DICOM.zip or NIFTL.nii.gz here
- or click to upload

total (default)

Choose a subset to avoid long runtime (if none is selected all are selected)

@D Enable fast processing
Calculate statistics (volume and intensity)

Nl A A8 | S agy o — - | | _ %

If used for research purposes, please cite our Radiology Al paper.

The results of the models appendicular bones, tissue types, heartchambers highres and face may not be used commercially.
All other results are open for any usage.

If this website does not work, please create a issue on github.
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Al for Medical Imaging

» 692 FDA-approved Al Medical Devices
« 122 within the last year
« 530 in Radiology
Date of Primary
Final Submission Product
Decision + Number Device Company Panel (Lead) Code
07/27/2023 K231195 Brainomix 360 Triage ICH Brainomix Limited Radiology QAS
07/26/2023 K231038 Global Hypoperfusion Index (GHI) Algorithm Edwards Cardiovascular QNL
Lifesciences, LLC
07/25/2023 K223473 ME-APDS™; MAGENTIQ-COLO™ Magentiq Eye LTD Gastroenterology/Urology QNP
07/25/2023 K230365 Sonio Detect Sonio Radiology IYN
07/25/2023 K230913 ANDI Imeka Solutions, Inc. ~ Radiology QIH
07/24/2023 K223347 UltraSight Al Guidance Radiology QJu
UltraSight Inc
07/21/2023 K230150 OptimMRI RebrAln, SAS Radiology QiH
N7/91/20723 K223788 Cranial Navinatinn Navinatinn Software Rrainlah AG Natirnlnav HAW

https://www.fda.gov/medical-devices/software-medical-device-samd/artificial-intelligence-and-machine-learning-aiml-enabled-medical-devi
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Small Change — Catastrophic Consequences ==
780 >0 IR

n Beetle | & : g
cricket /larva “wing fly = Y
NGH Y N DD W WO X /

6, 949 | ; A

Solfffer | Wood- — S
‘hopper |, pupa fly larva/ lice
Training
Single objects (UCT volumes) Mixed objects (UCT volumes)

Source: Jensen et al., in prep.
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Data acquisition

Al In Medicine

Data needs:
Data for training
Data for validation
Data for adjustment

]|

Al model

Predictions

1

4
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Tafforeau / ESRF 2022 UCL, CZI, LADAF

Human Organ Aflas Project

Tafforeau, Walsh, Lee, et al. ESRF




Al for the Human Organ Atlas o=

Synchrotron CT — from whole organ to nano-meter resolution

a 4 -

Schmidt-Christensen et al. 2023
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TUH — Technical University Hospital of Greater Copenhagen
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The Spectrum of Artificial Intelligence

@ 2

\\:;\:T:\/\

Rule-Based Predictive Generative Al /
Logic Analytics (Large Language Models)
Expert-defined and Statistically-derived to Generally-trained to
explicitly coded predict a pre-defined event generate novel content
>
Deterministic Probabilistic
Targeted More generalized

.

e ////
© 2024 Epic Systems Corporation /[ . al J_ o i /




Uses of Generative Al in Epic

/
%//

Generate : a Draft T ///
Summaries 1 Text
) -
Automate —= " Transform
Actions °__§ Content J

///

© 2024 Epic Systems Corporation [/ 4 I J_ v] I A /




Considerations for
Responsible Use of Al

* [ ]
» L] . i
[ons 1 L4 o .
e — P . ~
[ ’ : .
© . . ‘o
] ' :

Accuracy User Experience Ethics

© 2024 Epic Systems Corporation [/ 4



Draft Answers 1o Patient Responses

# Drafted Response
Hello George,

Congratulations on becoming a new grandpal It's wonderful to hear about your adorable granddaughter. Regarding your

concern about your aortic valve, it's important to maintain good hygiene practices such as washing your hands frequently
and avoiding close contact if she is sick. However, if you have specific concerns about your aortic valve or your overall
health, | would recommend scheduling an appointment to discuss this further.

Please don't hesitate to reach out if you have any more questions or concerns.

Best,
Dr. Walker

& ' @ Learn More 2% Start with Draft  Start Blank Reply

\ T S g e Y e g T 3 e T ST 1
> 1 M ‘ 'y_‘. New grand pa (Newest Message First)

George Adams (Patient) = P Triage Nurses (supporting Drew Walker, MD) Just Now (4:55 PM)

'\_ Replies Drafted

Month |y . Hi Dr. Walker, | forgot to tell you I'm a new grandpa! She's adorable but also is frequently sick. Do | need to

be concerned that being around her germs will hurt my acrtic valve?

° ° \

Piloting
BFH Endokrinologi |

HGH Hjertemedicinsk

© 2024 Epic Systems Corporation [/ 4



Catch Up on the Patien?t’

Notes

£ Generated Summary Al

Focused on: CHF

[ ]
« Hussain, Flora, 52, has a history of congestive heart failure due to hypertension, which H O s I * a I s t a
is currently stable. 3

= Sheis on a treatment regimen that includes dietary sodium restriction, regular aerobic
exercise, and daily weight measurement. 93

. .  Recent Events Past 24 Hours
« Her heart failure is to be reassessed in 3 months. 71

. . . - Condition has worsened, requiring increased oxygen flow rates
- Sheis also manaaina diabetes, which is stable dietary sodium restriction, regular aerobic

+ Blood pressure has dropped, possibly due to sepsis, and sodium chioride 0.9% infusion has been started
mo exercise, and daily weight measurement. (T}

« Blood culture shows growth of 5. pneumoniae resistant to levofloxacin
- Levofloxacin (LEVAQUIN) IVPE 750 mg has been ordered for antibiotic coverage
- Chest X-ray shows right lower lobe pneumonia with effusion

= Her current medications are well-tol

Primary Care Visit
* She is exercising 5 days per week a|
O Provider Date

+ Consultations with Infectious Disease and Pulmenary departments have been requested,

@ Leam More
= A pre-visit phone call was complete

activity. 97

Candice Brown, MD [ February 8

Recent Notes Past 3 Days 2oa

Assessment & Plan

e) Q (@ Learn More Congestive heart failure due to hypertension. Heart failure
is stable. Continue current treatment regimen. Dietary
sodium restriction.

# Internal Medicine
The patient presented with symptoms of fever, chills, cough with rust-colored sputum, and shortness of breath,
indicative of community-acquired pneumania with hypoxemia and possible para-pneumonic effusion. 1 Physical
examination revealed tachycardia, rhonchi, rales, and elevated WBC. 1 The patient’s past medical history includes
hypertension, migraine, and hypothyroidism, and they have a history of tobacco use. 1 The patient is being
ireated with broad-spectrum antibiotics pending cultures. 1 The patient’s oxygen saturation remains low despite
02 by nasal cannula. 2 A consultation with Pulmonary has been requested for. 2 The patient’s drop in blood
pressure is likely due to sepsis, and normal saline will be initiated. 2

1. HEP by Pat Cooper, MD on 03/04at 14:16 2. Progress Notes by Pat Cooper, MD on 03/04 at 18:38

Recommend regular aerobic exercise as tolerated.
Recommend daily weight measurement. Heart failure
should be reassessed in 3 months.

# Pulmonary
The patient is a 50-year-old male with a history of hypertension, migraine, and hypothyroidism, presenting with
pneumococcal pneumonia complicated by parapneumonic effusion vs. empyema. 3 His symptoms included fever,
cough with blood-tinged sputum, left-sided chest pain, and shortness of breath, and his condition has worsened
over a 4-clay period. 3 Physical examination revealed coarse breath sounds, expiratory thonchi, and rales on lung
auscultation, and a chest x-ray confirmed right lower lobe pneumonia with effusion. 3 Current treatment includes
broad spectrum antibiotic coverage with cultures pending, 3 A consultation with IR for guided aspiration of pleural
fluid and possible chest tube placement was requested to evaluate and drain possible empyema, 4

[
Summer Pilot 5 o Ay o 0 B4 14 4. e by A Mo M 1, /0 508

# Infectious Disease
50-year-old male patient admitted with symptoms of pneumonia, including shortness of breath, fever, cough, and
chest pain. Infectious disease consult was requested due to pneumococcal pneumonia history of penicillin allergy.
CT chest revealed laculated parapneumonic effusion suspicious for empyema. 5 Recommend treating with
tevofloxacin emy lly and consulting IR for chest tube placement. 5 We will adjust antibiotics based on
susceptibilities. 5
5. Consult by Kavita Singh, MD on 03/05 at 22:00

& @ @ Leam More

© 2024 Epic Systems Corporation -

/



Focus on the Patient with Ambient Notes

O Search (Ctri+Space)
(@@ [a] =] owmeroey x|

a BD = © () snapshot () chart Review () Curent Visit 15 synapsis () Lifetime

Z € Current Visit
Brad]ey D'.“_al’1 Best Practice Med Management SmanSets

Male, 62 y.0. 3/31/1962 Y Best Practice Advisories 2 Follow-up
MRN: 37452

8 visty o 0000 o adiseries to address Arkditionsl Detalls Nuance DAX™ Haiku internal
Code: Not on file (no ACP docs) — Check-out note:
¥ Medication Management + Comments 2% | @ 2 + |[insent SmartText

Duran, Bradley (Epic}
W (3/3111962) MRN: 37452
] My
P on file a7
.us

Follow-up Communications ~Patient Instructions  Patient Goals

Isolation: None

& Patient-Reported
Care Team: No PCP g O
Coverage: Epic Us Healthcare/Ep... ® e Mgdications

No active medications.
R Apothecary ¢, 608-555-1313

+ Mark as Reviawed Never Reviewed

Start a recording
Allergies: Not on File

4:45 PM OFFICE VISIT

BP: 120/80 Send Chart Upon Closing Workspace ‘

Confirm the patient’s consent before
# MyList + 4 CareTeam ~ o Otner Remove Al
you start recording.

ate Signed Orders Pati ate | 8 Providers

&, Current Interactions

Entar racipients

i SmartSets G t High Priority 4 Low Priority I Speak naturally and in a conversational way while
>500I{ Notes Drafted Ml T | Y =% |

@ + || A E|| @ @ B -]

#ng (... E3 SmartSets

Favorites &

DAX listens and writes your Al note

BackPan
Col

Supported in English, o ?&f’“’-’g "
DutCh g i 3' # New Communication o
' ) ] D

2 3 Pint &
N eed N L P e n g I n e fo r \ - Physician < Work Release = Work Release with Restr
Danish

> Nointeractions

© 2024 Epic Systems Corporation -



Future

Ambient for Nurses

8:30
Belton, Peter

M31yo( 992) MRN: 11261
609 3 (H)

< 8:30 today Pain

Pain Screening

Currently in Pain

Pain Assessment

Pain Score

Pain Type

Pain Location

Pain Orientation
Pain Radiating Towards

Pain Descriptors

“My painis a4 out of 10”

“Your pain is consistentand is
stillachy in your lower back.”

© 2024 Epic Systems Corporation




Up Nexi...

Generate Summaries Automate Actions
MyChart Patient Summary  Specialty Note Radiology Follow-ups Phenotype Assistant f: |
Inpatient Event Research Summary Scheduling Chatbot Draft SQL Queries /f’ /
I
Get To Know Patient ED Discharge Clinical Trial Chatbot Clinical Trial Matching ﬁ;‘jf,/"ﬂ I
”‘u}’f‘ |
First:time Consult Social Care Needs Update Care Plan Goals Discrete Refill Requests K/":.]"/-,,-J.'
I
Key Details From Imaging Conversational Search Keyboard-less Nursing f /‘!“'(‘
~ Assessments ] |
Draft Text Transform Content |
[ Generate Cardiology Case Narratives 1 [ Adjust Reading Levels II
Drafting Study Descriptions Language Translation 6 0 +
Ambient Suggestions SlicerDicer Sidekick
] : : In Developmen
Patient Instructions Chart Abstraction
l Inline Note Suggestions J J
. =
P Roadmap. .com
- al | v I "




Planned for Sundhedsplatformen

Happening now

In Basket Draft Reply Pilot

Patient Note Summaries Prework

Hospital Summaries Testing

Planned for 2024

In Basket Draft Reply Rollout

Patient Note Summaries Pilot

How to Get Involved

shadi.samir.chreiteh@regionh.dk
jrobinso@epic.com

collin@epic.com

|

Exploring 2025+

Hospital Summaries Pilot
Dashboard Summarization
Care Plan End of Shift Note
Ambient

Conversational Search

14
,,,,,
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