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Not a Tech Problem
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A People Problem
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Global Collaboration Needed to
Build Al




A Solution: Blockchain
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® Incentivize data
structuring

®* Guarantee quality of data



Blockchain > Purpose

A Word about Blockchain

®* The technology for replacing
Intermediaries Iht&rmediafy

® Ultimate audit trail, asset tracking,
and security

® Direct, digital connection, between
an activity and a value (Smart
Contracts) Blockchain




Blockchain > What is it- technical

Smart Contracts; an Example

* Bitcoin is the prototypical Blockchain 1.0;
currency/ money transactions

* Ethereum is the prototypical Blockchain P e
2.0; VALUE transactions T e

* Made available via SMART CONTRACTS =

httne//andare com/blo:



Blockchain > Importance

The Future of Value Exchange
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Diagnosis Protocol: an Image
Annotation Blockchain
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Date Amount Description
m ANNOTATE
Wed, 18 Apr 2018 19:37:38 +0000 200 DXP Initial deposit

28 Wed, 18 Apr 2018 19:42:00 +0000 5 DXP Payment
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Wed, 18 Apr 2018 19:42:15 +0000 5 DXP Payment
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Pathologist Whole
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Smart Contracts: Annotation
->Reward

octor # 1; zones 5&6

Wallet

Wallet
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Date Description
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Smart contracts:
Data Quality

octor # 1; Lones 5&6

octor # 2;{zones 5&6
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Annotated Medical Imaging
Datasets




Token Economy

Developers

Wallet

Wallet

Wallet

(Imaging,
Al/ Tech, Device
Manufacturer,
etc.) Companies =~
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Sun, 22 Apr 2018 21:52:38 +0000
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R
B B Slice Imag

Metadata stored on blockchain




Blockchain Audit Trall

n Doctor A

Doctor B

Proof images were worked on; Verifiable by anyone

Regulatory requirements?



Cybersecurity In
Deep Learning

® Adversarial examples are inputs to machine learning models that an
attacker has intentionally designed to cause the model to make a
mistake

Intact Model + Pixel “white noise” »  Compromised Model

Nevus 98% confidence Melanoma 97% confidence

https://arxiv.org/abs/1804.05296



Cybersecurity In
Deep Learning

Metadata,

The image and associated
metadata should be
hashed to ensure that the
data has not been altered
by bad actors

Furthermore, the hash of
many hashes (Merkle tree)
can represent the entire
dataset. One can verify
that work was performed
on the entire dataset prior
to purchasing.

Chest

XRAY Classification

Radiologists

10 image hashes

Hash
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Hash Function

Hash Function

COMPLETE SET

dataset hash
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UIC CI Fellowship
Program

- ¢ One of the first ACGME accredited
programs in the country (9/2014)

4 Core Components (2 years)

> Clinical Service >
P Didactics >
2 Projects >

Rotations >
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GEARED # LAARN | XUSCAP | fhimsce.




Thank
You!

Updates at AMIA Annual Symposium
San Francisco Nov 3 -7

Blockchain Fundamentals for the Healthcare Professional:

Realities, Use-cases, and Future Implications.
Boodoo R MD, Diaz M MD, Taylor J MD, Alsadi A MD
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Clinical Informatics:
Understand People and
Process

Viper Bodar, MD,
Clinical Informatics Fellow

University of New Mexico






People and Processes



*From Chuck Friedman
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File Edit View Action Options Tools Help

ZZTESTPATIENT VISN XVIII [DUTPATIENT)
000-00-1818 Jan 18,1950 (68)

Visit Not Selected
Provider: BODAR VIPUL

No PACT/HBPC assigned at any VA location /

Flag

JLV

Remote D ata;

COMPLETED DIABETIC TELERETINAL RE Mar 30,18 DIABETIC TELERETINAL READER CONSULT REPORT (#34834709). ABQ CAC TEST CLINIC-X, ROBERT J CRAMMER

=& Alerted Consult

URGENCY:

Tab Esc Win Ctrl Alt

DIABETOLOGY NOTE

IMAGE QUALITY ASSESSMENT:
Image quality inadequate due to:
Missing field

DIABETIC SURVEILLANCE ASSESSMENT:
Type 2 Diabetic Patient
RIGHT RETINAL IMAGES:
Retincopathy Assessment:
Image not adequate to determine
Macula Assessment:
Image not adequate to determine
Optic Nerve Assessment:
Image not adequate to determine

Del Cut

LOCAL TITLE: DIABETIC TELERETINAL READER CONSULT REPORT
@ Mar28.18 (c) ACS TELERET | STANDARD TITLE:
DATE OF NOTE: MAR 30, 2018@07:25

AUTHOR: CRAMMER,ROBERT J

ENTRY DATE: MAR 30, 2018@07:25:34
EXP COSIGNER:
STATUS: COMPLETED

Copy Paste Undo
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Are you the device owner?

Enter Password
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A Brave New World
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James Metz, MD, MPH

Darren Migita, MD

Carlos Villavicencio, MD, MMI Seattle Children's vawl\gligiociine
Michael Leu, MD, MS, MHS | OF MEDICINE
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Case

Sept 2015

17 m/o male brought to the ED by parentSggss
due to concerns of sexual abuse by a
friend of the family

Bruises on face and leg

Sent home with family for follow up with
PCP

2-weeks later was pronounced dead at
home, found to have multiple rib

fractures, clavicle fracture and severe
abdominal trauma B Seattle Childrens  —. coo

OOOOOOOOOOOOOOOOOOOOOOOOOOOO H
: OF MEDICINE

UW Medicine




Epidemiology of Child Abuse

................... 20.000 American
kids killed in their

own homes in
the last 10 years

5 kids are
murdered each
day

https://americanspcc.org/child-abuse-statistics/

1,670-1,740 kids
die each year

(&

Seattle Children’s

OOOOOOOOOOOOOOOOOOOOOOOOOOOO

UW Medicine

Uuw SCHOOL
OF MEDICINE




Identifying The Root Cause Analysis And Counter Measures

Problem: Despite good evidence on bruising as sentinel injuries of
abuse, there is no standard workup among ED physicians on bruises
found on children.

» Lack of Knowledge

» Inadequate process

 Lack of leveraging technology

- UW Medicine

Seattle Childrens OW scHooL
AAAAAAAAAAAAAAAAAAAAAAAAAAAA : OF MEDICINE




Identifying The Root Cause Analysis And Counter Measures

Root Causes Counter Measures
» Lack of Knowledge *  Create a clinical standard
pathway algorithm

 Inadequate process
« Lack of leveraging technology

Root Cause Analysis Process

« Create a standard screening
power form and process for
RN-

-, = Track the metrics to ensure

‘/(_,,;;,;;—_:,'.'f‘—’—’ , TT?G
\« YR ol the standards are followed
. and improved upon
©2010 Paulsen & Paulsen, LLC 7=\ Seattle Children’s UW Medicine

: UW SCHOOL
OOOOOOOOOOOOOOOOOOOOOOOOOOOO : OF MEDIC'NE




Clinical Standard Work ( CSW)

Clinical Standard Work (CSW): 3 components

Documented approach to management and treatment
« Based on evidence — extensive lit review

« Team consensus when evidence not available
Care is hard-wired

Outcomes are measured, and owned by someone to assure the
continual improvement of the care for this condition

2 Seattle Childrens le\iiglo(ime
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Bruising Pathway Goals

* Increase recognition of bruising as a sentinel injury for abuse

 Standardize the approach to identifying and working up bruises
In the emergency department

 Reduce the number of missed cases of abuse

 Improve collaboration between ED and Child Protection Team

2 Seattle Childrens le\iiglo(ime

OOOOOOOOOOOOOOOOOOOOOOOOOOOO H
: OF MEDICINE




Pathway Algorithm

ED Brulsing v2.1: Screening/Work-up

PHASE 1 (£.0)

Off
Pathway

ED Bruising v2.1: Screening/Work-up

High Risk S -

<6 months full body skin exam

6 months — 4 years (48 months)
skin exam in TEN (torso, ears,
neck) region

Torso includes back and front of
abdomen and genital/buttock
region. Genital/buttock exam to be
done by MD in children over 6

PHASE | (E.D.)

Inclusion Criteria
<48 months old
Any patient with clinical concern
for
Genital bruising

Exclusion Criteria
Other non-accidental trauma
(NAT) without bruising
Sexual assault with or without
bruising

Urgent Care Transfer
Recommendations
If concermed for neglect or
abuse (including bruising)
consult SCAN and transfer to
the ED for further work-up

See "Suspected Child Abuse

& Neglect” job aid for transfer
recommendations* (for SCH

only)

<4 years old

Routine ED Visit
—p (consider other high risk

months
Positive
High Risk
RN Screen
Y%s
Not a " "
4,.i..— Notify Attending/Fellow MD

to confirm high risk bruise

populations™)




CIS Clinical Decision Support Tools- EMR

* Order set required P/E fields to be filled out by the RN in Cerner

+ Initial A

al

Initial A e Integumentary Assessment
——— i o : - . 7 .
IR A Health History
’ Pre-amival Stabiiz  SKin Assessment Norms Met  Skin Turgor Skin Color Skin Temperature
 Vital Sign m ) Elastic ) Pink or usual for ethnicity O Haot
Emergency Depart t < ] Mo breakdown ' Tenting O Azhen O wiam
9 Y RESh 2 Septic lder |0 Moredness O Other: O Flushed O Coal
D|g|ta| Camera v‘" Orthostatic Vital S O Mo swelling O Harlequin color change ) Cald
| ink. or uzual for ethricity aundice
[ Fink I f hnicil [ i
DO NOT REMOVE CAMERA or NOTEBOOK FROM ED i | Pain O Meconium stained
™ " Pain Score @ Pallor
= E—— O Ruddy
Respiratory
Respiratory Sce
” Cardiovascular
Camera is to be used only for documentation
of possible Child Abuse and/or N\egnlehct N logical A

s URGENTLY. plesse wae

s for bruising for patients under 48 months in the TEN region: torso (chest. abdomen. back. hip)- ears-neck.

pa Co **** For babies under b months. assess the entire body.
If you have questions about camera operation, contact the lasgow ma
Protection Program at 206-987-2194

EENT High Risk RN Bruising Screen Skin Abnormality
) O Mo bruising present in TEM region Skin Abnormality Skin Abnormality Please
seattis Childiens @ Eruising prezent in TEM region Location Description do
) Unable to assess at this time Skin Abnormality #1 <Multislphar Wounds and
— - o . . . - - . Surgical Sites in
i Sl o ".*-'{- P " 2 g O Urgent Care Patient - screening not required Skin Abnormality #2 <Multislpha their respective
- e - > Skin Abnormality #3 <Multiiphas s i

" Treatments/Ac :

This varies based on age of child (if <6 months, bruising anywhere on the child)
. UW Medicine
Seattle Children’s

: Uuw SCHOOL
HOSPITAL « RESEARCH +« FOUNDATION :

OF MEDICINE




EMR Updates — ED White Board

nced Tracking

SOU View for MIL |
ED View for SEA I MIL View for SEA | SOU View for SEA | MIL All Exam F{ooms (Clinical) MIL Predrrivals MIL FSC MIL Checkout MIL Recently D‘lscharged MIL To Delete MIL Prowvider Llst MIL RN Fee Sheet:

SEA All Examn Rooms (Clinical) I SEA Prefrrivals SEA FSC SEA Checkout SEA Recently Discharged SEA To Delete I SE

Provider List i BCSC View for EDY | SEA View for ED | MIL View for ED | 50U View for ED I
ED All Beds (Clinical) | ED Central | ED East | ED West | ED MHE | ED Assigned | ED SeaStar5 | ED MAG | ED PreArrivals | Initial Assessment Recently Admitted | Recently Discharged Admlts&PotentlalAdrr

Avg LOS: 2:56 Median LOS: 1:59 Totak 41 WR: 6

E R @ede maey 1 (% Y @ AlE o AddOrder [ i e §2} Patient Summary Report & J# [ Filter: <MNones -
Room ~ BeBed C(ACISO I1{LOS Name ASS Psy Safety Alerts  Visit Reason ATTFEL RS/IRN RT PA PN Sep:What's Next Event
04,1 w2 40y s1:24 9 ye Yes® flu, /o dehydration WC8 PCF 0~ 7T 1
05,1 w2 -@ C2:04 6 ye Yes* ©C vomiting/ increased - ] 0* zofran, neuro I
06,1 w2 4.1 52:07 19 n Yes* neck pain PCFE midaz@1410, ice pa
07.1 w2 A s 2:41 2 ye Yes* decreased po m tyl@1420, PO > hom I
09,1 w2 4l 52:45 11y Yes* headache, difficulty MC8 B  0° home 1 =
10,1 w2 4P s1:39 17 n Yes* cough, runny nose9 MC8 O™ F
11,1 w2
12,1 w1 52:36 13y Yes® dizzy/nauseus wvcs B 1° spanish, ctdone B B
| 141 w1 5 4:06 10y Yes* flank pain wvce HenB@ 2* need bed
15,1 w1 50:27 3 ye Yes* abd pain, diff breathMC8 2* RS9 =2 O ®
16,1 w1 51:28 5 ye Yes* uti SA PCF 0* ua O™ R
17.1 w1 53:39 9ye Yes® € vomiting wvcs PCFHE ORT, urine sent
18.1 w1 51:58 13y Yes* concussion - [ ibuprofen 7
19,1
20,1 S4:14 2 ye Yes® © resp distress wvcs Ali ¢ -] RN to call back L)
21,1 5 5:20 2 ye Yes” B Asg it B 1" rescore @ 1515, holc I &b
221 51:31 9 ye Yes* SA Sus Mar PCFE 0" ua e
231 0:41 6 ye Yes* [T SV ES Natd Vil | PCF 1* obs, diw swedish ne®#
24,1 51:02 Zye | Yes* SA Pau = O R
25,1 50:57 9 ye Yes* Pau =2 O f®
P p—— - - . - S e I ——— e — S - - e -

Seattle Children’s le\ii(;hcime

HOSPITAL - RESEARCH « FOUNDATION OF MEDICINE




Tracking the metrics through Tableau

ED Bruising Screening Documentation CSW Implementation Status - .
Ages Included: All M Postimplementation ED Bruising Screen Documentation Trend AIM: 85% patients of patients under 48
Ages Included: All months of age in the ED will be screened for
Show Bruise Screen Respanses: ntt g
Fy 2017 FY 2018 Total ~|Screening Not Documented 100% bruising by TBD
[~|Documented: Unable to assess at this time a7% Numerator/denominator= all ED patients
Serene) » screened/all ED patients <48 months —may
Screened 15,379 13,093 28,472 5 so% 87% exclude "Unable to assess at this time.
89.0% 86.8% 88.0% = © 81%
S 7% 75%
Age Screen Group Q Age Screen Group
) 675 600 1,275 Between 6-48 mos e 60% Between 6-48 mos
Screening Not Documented 3.9% 4.0% 3'g9, |[=]under 6 mos w Under 6 mos
£ 40%
Documented: Unable to assess at 1,281 1,450 2,731 = -
this time 7.4% 9.6% 8.4% o) 20% 20% Show Bruise Screen Responses:
= 20% 12 Lo 13% [#]Screening Not Documented
10%9% 20 %% 5% 4o 59 a0 5% 5% SMM/"/- [« |Documented: Unable to assess at ..
Grand Total 17,285 15,086 32,371 0% sor - 3% 3% 2% Sor—5o———az a3 1% |7|Screened
100.0% 100.0% 100.0%
=1
2000 Bruise Screen Response (group)
Il Documented: Unable to assess at thi..
E&E::‘:lﬂ.ndg‘s‘freemng Assessment 1500 M Screening Not Documented
M Screened
FY 2017 FY 2018 Total
2860 194 454
S A 17% 1.5% 1.6%

No bruising present

Grand Total

January 2017
March 2017
April 2017
May 2017
June 2017
July 2017
January 2018
February 2018
March 2018
April 2018
May 2018
June 2018

Number of Encounters
a o
o 38 8
November 2016 [ESEJ
December 2016 [ IIEEZEE
1,703 45
February 2017 | IEEE
1,697
1,522
1,468
1,326
1,415
August 2017 | IEEEI
September 2017 | EEEEIN
october 2017 [N
November 2017 [ IIEEZIN
December 2017 [ IIIEESEN
1,998
1,652
1,463 390
1,484
1,506

@ Seqttle Children's ED Bruising CSW Metrics/Bruise Screen AIM

28,472 children screened since

iImplementation (18 months UW Medici
P i ( ) 2 Seattle Children's Uwﬁi‘iﬂﬁ‘“e
Screen I ng rate ~88% HOSPITAL * RESEARCH * FOUNDATION OF MEDIC'NE




Metrics — positive screen

100% 95.9% 958.4% 98.4% 98.3% 98 9% 98 8%

99 3%
99.0% 98.8% 98.8% 0982% 0980% 976% 97.4% 98.7% 98.7%98.5% 98.4%

.  Out of 28,000 cases, 402 children
(1%) screened positive for high risk
bruise since go live.

60%

40%

20%

% of Total Distinct count of Enc Id A

0% 1 0% 12% 1.1% 1.2%1.8% 1.6% 2.0% 2.4% 1.6% 2.7% 1.7% 1.3% 12% 1.3% 15% 12%16% o

2000
=
2 1500
Ll
—
o
=
2 1000
o
p=]
= -
® 500 Bruise Screen Assessment
= M Bruising Present
Il Mo bruising present
o]
w = = = = g = = @ =
& S S S S £8 & S S S
2 g B = B 2 £ s e =
H = = w H = =
2 E z =
= =

UW Medicine

Uuw SCHOOL
OF MEDICINE

&=\ Seattle Children’s
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 Child abuse is a significant problem and it is under recognized
by physicians

 Informatics can be used for screening to improve the
recognition of child abuse

 Analytics can help track our Clinical pathways to ensure
standards are being followed and to measure clinical

effectiveness

2 Seattle Childrens le\iiglo(ime
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Be Brave!

Thank You

Ny

Darren S. Migita, MD
Medical Director Clinical
Standard Work

Michael G. Leu, MD,MS
Clinical Informatics Fellowship
Program Director

Pediatric Hospital Medicine

James Metz, MD,MPH
Child Abuse Expert
Pediatric Hospital Medicine

CHbamy, Bttty

Pediatric Hospital Medicine

HOSPITAL -

Seattle Children’s

RESEARCH « FOUNDATION

Reza Sadeghian MD,M.B.A,MSc
Clinical Informatics Fellow
General Pediatrics

#StopChildAbuse
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