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INTELLIGENT MEDICAL
PLATFORM

(Data Driven + Expert Driven + Dialog Driven)

x Al Doctor (Intelligent Medical Expert Systems )
(V&V, Maintenance)

x Medical Knowledgebase Silo Construction

X Novel Knowledge Acquisition
x Knowledge Engineering Tools

Introduction to IMP (Intelligent Medical Platform):

e o

N



Overview of IMP

Blood pressure

Smart Watch device

Knowledge Engineering
Tool

Sleep
Monitoring
Device

Glucose Mete

e

Unstructured Text

=

Medical PACS

i o

Heterogeneous
Input Data

Big dataStorage

Patient Profile

Knowledge base

Intelligent Medical
Platform

EIEIE Lifelog

Analytics Tool

Y -

: IIlllI-ll.
P

8 Medical Services Silo

Thyroid Cancer
Silo

Head & Neck Cardlg\fascular
Cancer Silo O

@ Epileps

Intelligent D|abetes pS”Op Y

PLATFORM

Medical Serwces

Lung Cancer
Silo

(Ear, Nose, Throat)

Patient Healthlog

— UI/UXT:?)l;tlhOI’Tng m < i ﬁ ﬂﬁ>

EMR/EHR

Evidence Support Tool

Public Health Silos

s



IMP Architecture gy
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INTELLIGENT MEDICAL
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Uniqueness: Novel Knowledge Acquisition

Dialog Manger

A Deeplearning
algorithms do not

_ _ Image Structured Unstructured provide a basis for
Intelligent Medical Platform Data  Data Data decision makingblack

PatientMRI (Knowledge Acquisitioh ==
ImageAnalysis ¥ Cloud I === boxformat)
Cloud 0 Endpoint " Solutions
1L | . Endpoint .f.;fﬁ \ .

Data Driven A Provideevidence as a
rule base (white box)

INTELLIGENT MEDICAL
PLATFORM

Limitations of Existing Systems t_‘ Existing Systems Limitations

A Use conversations as | - Knowledge S - :
_— J @ A Difficult to verify

/ O functionsonly ' o Authoring
. knowledge
Tool

Solution Domain Expert Solutions

. : Knowledge Base
A Knowledge extraction Expert Based T ——

from conversation Provide high quality. medical knowledge service Knowledge Acquisitio
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Unigueness: Engineering Support Environment "EP

A Quantification of UX
A Adaptive Ul
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A Real-tlime Monitoring | NTELLIGENT MEDICAL @ A Retrieval Documents
A Visualization “ PLATFORM
Data from PubMed
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A Knowledge Acquisition
A Validation & Verification
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Introduction to Silo Construction

INTELLIGENT MEDICAL

Diagnosis
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Knowledge Acquisition

Kic NeY Ear Nose Throat

(‘

/

Epilepsy

Diabetes
\ fNTi/
-9 @%@%@* e (\
S

Cardiovascular

i

Thyroid Cancer Diabetes ;

Medical Domains

Epilepsy




Introduction to Silo Construction 'ﬁ’

Expert
Heuristics

Clinical

Guideline Mind Map Silo Construction Process
A Mind map creation
’ A Decision Tree Transformation reatment
A Plain Rule Creation
= A Knowledge Execution Followup

Diagnosis

Published
Research

EMR/EHR




Motivation

Thyroid Cancer
Silo

Head & Neck
Cancer Silo Cardlovascula
>\ Silo Expected Impacts

A Improve quality of healthcare

A Quality of Medical

Services Diabetes delivery
. : Silo .
2 Ef?_d_uce Mzd'sc"’}' i:os A Save Medicare cost
CIency & salety Epilepsy A Reduce medicahalpractices
Silo

Kldney :
ENT

(Ear, Nose, Throat)
Silo

~_ &
a
(3 5RO Bk
Public Health Silos




Silo Development Stages

Expert heuristics, guidelines, published research and existing
systems are sources of domain knowledge

*Knowledge Acquisition:

Knowledge Modeling:

The acquired knowledge is transformed in to a formal
representation such as Decision Tree

Rule Generation:

Knowledge is transformed from formal representation to
computer executable format i.e. Plain Rules

-

Implementation:

A standalone executable environment is developed to execute the
created knowledge for providing recommendations.

Evaluation

The accuracy of the system is evaluated on the real patient
data of the corresponding sub medical domain




Stage 1: Knowledge to Mind Maps

INTELLIGENT MEDICAL

1 Physician Consultancy

Physician Consultancyatient History,
Symptoms, Review of Mind Maps

Evaluate
Mind Maps

"
Review Guidelinesvedical
Documents, Manuals, Published Papers

Existing SystenRegistration, Data
attributes, Information Flow & Persistence

Mind Maps:Logical Note of Physician
Expertise and knowledge

Mind Maps -

A

Existing
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evaluate the ambiguities for further

improvement



Stage 2: Mind Maps to Decision Tree

. | Concepts
Extraction

2: Concepts Extraction

Identify all the contributing
factors from the mind maps
provided by the expert to
comprehendthe domain

1: Mind Maps
Experts provide the mind
maps to transform the
knowledge in brain into
ideas.

~Concepts

“Prioritization

Concepts
Prioritizatio

Concepts
Extraction

3: Concepts Prioritization

n

Mapping
Relationshi

Select the most defining
factors from the extracted
ones to divide the flow of
constraintsand condition.

5: Decision Tree
It is a model of decision and
their possible consequences
for the diagnosisas well as
treatment.

4: Mappings Relationship

Map the contributing factor
to drawthe flow for diagnosis
andtreatment.




Stage 3. Rule Extraction
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Stage 4: Implementation
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Stage 5: Evaluation
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Case Study: Cardiovascular Silo
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Stage 1: Knowledge Acquisition

INTELLIGENT MEDICAL
PLATFORM
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AMERICAN
COLLEGE u
CARDIGLIGY. o

2013
AnAiACCITOS
‘GUIDELINE

£
MANAGEMENT
OF OVERWEIGHT
'AND OBESITY.
N ADULTS

e Taking help from
published guideline

e
preferences g ot Satue, ond
Breferatly with a referral to.8
Ritiion profesional for counseling.

Cardiology Guideline

A HMIE oCRE &

v
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Physician
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e Real practice with
existing systems

Physician experience
and heuristics
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Breathlessness = No AND Orthoproca = Mo
AND PND = Mo AND Reduced exercse
tolerance = No AND Fakgue = No AND
Tredness = No AND Anke sweling = No
AND Elevaied JVP = No AND 53 = No AND
Laterally dspiaced apacal mpulse = No

Yes

E = Yes OR Orthopnoea = Yes '
Yes OR Reduced exerone Dierance = Yes
Yes OR Tiredness = Yes of Anide sweling =
Elevated JVP = Yes or 53 = Yes OR Laien
apical mpulse = Yes

Suspicion ol HF
No

|

ASSESSMENT OF HF PROBABILITY

I Chinbeal history:
History of CAD (M1, revascularization)
Hutory of arteral hypertension

W™ d
Use of diuretics
Crthopnoea | paroxysmal nocturnal dyspnoea

1. Physical examination:

Rales

Bilareral ankle oedema

Heart murmur

Jugular vencus dilatation

Laterally daplacedbroadened apical beat

L

| present

Perom ECG I

ECG Result

-
2
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All abzent

1 Not HF

Abnomal

eform NT-proBNP or BN

True

| NT-proBNF Result I- --------

Normal

<= 125 pg/ml > 125 pgim!

N/

Al

Echocardiography

Mot HFE P erform Echocardiography
| | ] NOT




Stage 2: Knowledge Modeling

INTELLIGENT MEDICAL

Decision Tree "NGikE

A e R — R /
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Cardiovascular Diagnosis DT model
Breathiassnass = No AND Crihopnosa = No AND PND = No AND Red Bresthiessness - Yes OR OrNOENoea - Y25 OR PND - Yes OR

exemise blerance = No AND Fatigue = No AND Thredness = No AND Ankle Reduced exerse Dierancs = Yes OR Falgus - Yes OR Tredness =
sweling - No AND Elevaled JUP - No AND 53~ N0 AND Laterally depi2c2d oo or aniie sweling = Yes OR Elevaed JVP = Yes 07 S3 = Yes OR

apical mpulse = No Lateraly dispiacad apical Impuise = Yes
Mot HF Yes

Evauake HF Sx. &

.— —————— ——————m——- ->|"“'“"’ HEs«&sm|  Cardiovascular Diat
Perform Echecardiography = Yes OR Crthapeoea = Yes
Ereathicssness = No AND Orthognoca = No Yes OR Reduced exercse bietance = Yes

AND PND = No AND Reduced exercise Yes OR Tiedness = Yes of Anise sweling = )

e Legend

Condition - Recangle

. tokerar Elevated JVP = Yes or 53 = Yes OR Laer
oy eyt oy S Spicalimpuise = Ves Ciinical History [ Aty - curved Box
D B : 5 Rales = False AND Blaker
Echocardiography Resul Latetally displaced apical mpusse = No Suspicion ofHF e L RORYr Bty of CAD - Fetse AND T e Compasits Condation
Yes No E| (=i ) History of arterial hyperension = Heart mumur = False AN R ecommendation
LVEF =40% LVEF >=40% B [ H False AND Exposiion o candioioxic Jugular vencus dilatation <
ﬁterprrse rchitect dnugiatiaton - Faise AND Use of False AND laleraly
= ~ dluretes - False AND @splacedbadensd apical Abbrevations
nocumal peat = Fake

1
Evaluate LAVI l -
HF(EF confm e Moty w9 |__aysprosa - Fase) Fnyscal
K \ hypertension = True OR Examination NP Bpe nabumic pepie

. Chnkcal history: mypetenson - e OF
— Hatory of CAD (ML revascularizstion) xposiion fo cal c - e
<=3fmLim2 <=3 mUm2 .34 mium2 Hiccory ofsrars Rypercanson — dnigiradiation = True OR Rales - True OR Blakrl e
Exposition to cardhotoic druglradaation All absent Use ofdiuretcs = True OR anke pedema = Te OR e )
Use of diuretics. orhopnoeaipanxysmal Heart mumur = True OR FHRmeEF: Heart lhnngeﬁeﬁm. Fracion
Evaluate LVMI Orthopnosa | paroxysmal nocturnal dyspnoea noctumal dyspnoea = True Juguiar venous. diaalon = HFEF: Heart Failure with reduced Ejeclion Frackon
Te OR BERlY HFZER: Hesr: Fakre wih peeseried Ejaciion Fracion

1. Physical examination: erm ECG L apical JVP: Juguiar Venous Pressure
fase beat = Truz LVEF: Left Veririculer Eiecion Frackon

<85 gm2 <95 g/im2 Biaceral anide oedems N ot Bumilaisle =
E:E,T;'L'm.m Namal NT-proBNP: N rminslprs e nafurek: pepiie

Evaluate Key functonal Laterally daplacedibroadened apical beat BND: Parcayzmel Nochumal Cyzpres
~ === alterations S Symploms
| . 33 Thind Heedt Scund
pr <500 TRV: Fcuzpe vebcly

NT-proBNP Result
I Principal Investigators:
Prof. Sunyoung Lee (Kyung Hee University)

Dr. Deng-bu Choi (Secul National Uriversity
Haspital, Bundang)

=T Ele'>=13 OR ot
m5iE (VM septal = Yes C S l
<115 gim2 wall < § cmis € Perorm ECG

wan 3 [ un
True

Abnormal

erorm NT-proBNP or BN

T

Normal

Echocardiography Resutt|

Tacedr AR
Musarrat Hussain

Efe’< 13 AND mean &'
septal = No AND lakeral
wall >=9 cmis AND
longitudinal strain = No
AMD TRV =No

LVEF »=dlf%

Knowledge Engineer

LVEF < 4%

HEEF E\‘ME F

LAVI > 34 mim2

ue

LVEF >=50%

LVEF <50%

Evaluake LAVI

| HFmiEF confm | | HFpEF confm | | NotHF | NT-proBNP Resul

~ = <=35pgml e
NA BNP Resul h)
|

Teom 1 HEMIEF contm
> 35 pgmi N !
. <= 125 pgin) > 125 pgiml \‘ ‘.‘
.
s —
- e | o erfomn Echocardiograpliy Echocardrlography
. . NOT availuble
. Longtudina stin = 15%
HFmMIEF contm

Verification

LAV <= 34 mim2

Efe'>=13

Evaluate E&'

e =13

Evaluate Septal orlatera) wall &'

ToEE =T onE

& Septal == 9 cmis

Evaluate sTain

Longiudinal stain =< 15% Disoussion & needed to finalize the
missing decisions.

1LETRV > 2.8 Then ?

TRV = 2.5 Om&ec

TR

HFpEF confm valuake TRV 2.1 LVMI < 95 and Gender is Female

» Then 7
— 3.1 LVMI < 115 and Gender is Male

TRV < 250mEec | il

Female

Intensive meetings are required . Qs v
iteratively. Physician T o PR e s

e e

i




B

Stage 2: Knowledge Modeling

INTELLIGENT MEDICAL
PLATFORM

Mind Map Decision Tree

.”" — ’>|E""”'E FEsessEn Cardiovascular Diagnosis DT model

Breathiessnass = No AND Orihopnoes = No AND PND = Ho AND Redude Breathiessness = Yes OR Grinopnoea = Yes OR PND = Yes OR

: exemise blerance - No AND Fatigue - No AND Tiredness - No AN Ankie Reduced exsrise Diemnce - Yes OR Fatgue - Yes OR Trednsss -
__________________ E”h" WF 450 Cardiovascular Diay SWEllng = No AND Elevaled JVP = NOAND 53 = No AND Laeraly gEpIacsd v op o gnpie sweling = Yoz OR Elevaled JVP = Yas or $3 = Yes OR
.‘ apical impuise = No Lateraly dispiaced apical Impulse = Yes

b = Yes OR Orthopnoea = Yes
Breaiessness = No AND Orthopnoea = No Yes OR Redueed extsese ieranee = Yes

AND PND = o AND Reduced exerese Yes OR Tiredness = Yes o Arkie webing = 1 Suspicion of HF
olerance = No AND Fakgue = No AND Elevated JVP = Yes or 53 = Yes OR Latr
Tredness = No AND Anide sweling = No apcal mpulse = Yes. Ne
RN Frand AP o D 35 o D ot ot HF ves Legend
Lateraly dsplaced apcal mpuse = No Suspicion ot HE
Perform Echocal [[] condiion - Recangie
Yes No ) Clinkeal Hisory |:| Acivly - Curved Box
Rales - False AND Blaterd
TIR O (HEDMy of CAD = Faise AND anke 02aema = False AN Compashe Condon
Histary of artarial hypertension = Heart mummur = Falss AN Recommendation
False AND Exposiion o candiotosic Juguiar venous diztton
o s drugratiEton = Fase AND Use of Falsa AND EEmEy
LT diwetes = False AND msplacedibradencd apical Abbrevations
o yrgs nacumal beat - Fake
History of CAD (M. revascularization) History of GAD = True OR
History of arterial ypertension History of aredal ayspnoea = Faise) Pnyscal |
Exposicon ta cardiotonc drug/radation Al absent nypenensian = True OR =| Examinaton ¥ .
Use of duresics E’x?osnnn o camivbie. SRS
HFIEF confirm Orthegnoes | parexysmal noeturnal dyspnoes snugmdiEton - Truz OR Rales = True OR Blagrl k==
. . Use of diuretes = Tiue OR anke pedema - Tuie OR I HemtPele . )
2. Physical examination: OrinopRoeipamyEmal Hean mumur = Tiue oR HEmeEF: Heer Faihare with midvengs Gection Fracion.
Ralns nociumar a . Juguiar venous diatadon = HEAEF: Heart Falure wilh reduced Bjecion Fracion.
Bdzeral ankle oedema yspnoea - True
<=3fml/m2 — K | d E H Te OR By HE2ER: Heart Falrs wih preserved Ejecion Fracior.
el nowiedge engineer apial VP b encus Prezsae
Evaluate L Laterally dsplaced/broadened aprcal beai beat = Trua LVEF: Lo Veniizuler Bjestion Fracion.
valuate Nl ot il
NT-prahP: N rminslpre S4pe nefumic pepie
<95 gm2 | J Not HE L
) 3: Third Heerl Sound
= 95 gim3 TRV: Fusp ek
NT-prBNP Result
Gender | Principal Investigators
\ Prof. Sunyoung Lee {Kyung Hee University}
Male Fei Dr. Dong-Ju Choi (Seoul National University
Haspital, Bundang)
®
’______’- Nomal Domain Ex
115 g2 ate LVMI Dr. Dong-Ju Choi (Seoul Mational Uriiversity
<115 g Haspital, Bundang)

P erform NT-proBNP o BNR Knowledge Engineers Team:
v TagrAl
T

+  Musarat Hussain

E\‘M.‘EF

NT-proBNP Result

Physicians

>=115gmz

<=35pgml o~ LAVI > 34 mim2

Evaluale LAVI
| NA BNP Result

HFIEF contm
--------- . o]
LVEF < 50%, N > 35 pgiml Ay 1
- 125 pgmi i\ i\
L =125 pgml \L " L Efe'== 13
HFmrEf A X HFmEF condm Evaluate E&'
Not HF [Perform Echocardiography ECthardrmgraphv jgt=13
NOT availuble

Evaluate Septal (orlateral) wall e

FoEE =T onE

& Seplal>= SemE

Longitudingl sirain = 15%
HFmIEF confm i Evauate sr3in

Longitudinal str@in =< 15% Discussion & needed to finalize the
missing decisiors.

LETRV > 2.8 Then 7
HFpEF cortm f TRV > 25 Omsec valak TRV 2. LVMI < 95 and Gender is Female

Then?
— 3. F LVMI < 115 and Gender is Male
TRV -<250meec | =

Femaie

Gender
LVMI <95 mg.mz)K LVMI == 85 mgim2 LVMI >= 115 mgm: LVMI < 115 mgin2
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Stage 3. Rule Generation

S
Decision Tree

Evalale HF Sx. & Sign

apical mpuse = No

Mot HF

Hisiory of CAD = True OR
History of arerial
hypertension - True OR
EXposiion 1o canioloxc
dugiradiation = True OR
Use ofdiuretes - True OR
onnopnoeaiparoxysmal
noctumal dyspnoea = True

Breathiessness = No AND Orihopnosa = No AND PND = No AND Reo
exarmisa lerance = No AND Fabjue = No AND Thedness = No AND Ankle
sweling = Mo AND Elevaled JUP = No AND 53 - No AND Lakerally dplaczd

Suspicion of HE

ECG Result

NT-prOENP Resut

ves

No

Ciinkcal History

TIA OF (History of CAD - Fals2 AND
Histary of arteral hypenension =
False AND Exposiion 0 cardiolonc
drugiradiaton = Faise AND Use of
QlEtes = False AND

Rales = False AND Elalerpl

anke oed

Hean mumur = Fase AN
Jugular venous diatation -

False AN

OEpECELDRANENE] 3pical
beat= Faisa

dysproes - Faiss)

ema - False AN

D lateraly

- E:amlw

Rales = True OR

anke oedema = True OR.
Heart mumur - True GR
Juguiar venous diaiaton =

True OR terally

EBilaeral

apleal

Nomal

Deat = True

Cardiovascular Diagnosis DT model

Breathiessness - Yes OR Cithopnoea = Yas OR PND = Yes OR
Reduced exerise Dier@nce = Yes OR Falgue = Yes OF Tiedness =
Y es or Aniie sweling = Yas OR Elevaled JVP = Yeg 0r 53 = Yes OR
Lateraly dispiacad apical Impuise = Yes

Logend

[[] conanon - recangie
[ ety -cuned Box

Compasite Conation
Recommendation
Abbrevations

BNF: B4pe ek pepie
B

FF: Hear P
HEmeEF: Heat Faikine wih mid-mngs Ejsction Fadion.
FIFEF: Heart Failre wih reduced Bjeciion Fracion
FiFpEF: Heart Faure wih preserved Ejeciion Frecion
VP: Juguier Vencuz Presmum

LVEF: Lef Venirculer Ejecion Frackon.

N8 Mot izl

NT-prahE: eeminsipr Bpe nefumic pepie
BND: Parcayzmel Nodumsl Cyzpres

|

Echocansiography Resutt

LVEF »=40%

EVMI’E F

LAVI > 34 mim2

Efe’»=13

HFMIEF conam |.|<

HFPEF contm

HFmIEF confem

TP - T onE

Longituagnal sirain > 15%

TRV > 2.5 OmEsec.

F emals

LVMI = 95 mgm2

LVMI == 95 mgim2

Evaluale LAVI

LAVI <= 34 mim2

Evaluate E&'

<13

& Septal == 3 cmis

Evalsate

Principal Investigators:

Frof Sunyoung Lee (Kyung Hee University)
Dr. Deng-Ju Chei (Secul Mational University
Hozpital, Bundang)

Domain Expert:
Dr. Dang Ju Chi (Secul Mational University
Hozpital, Bundang)

Knowledge Engineers Team:
Tocir A
Musarrat Hussain

Evaluate Septal (orlateral) wall e

srain

Longlludinal strain =< 15%

valuzle TRY

TRV =< 25 Omsec Mk

LVMI == 115 mgAm:

Discuzsion & needed to finsiize the
missing decisions.

LETRV > 28 Then 7

2. FLVMI < 85 and Gender i Female
Then ?

3 FLVM < 115 and Gender is Male

Then

LVMI < 115 mgm2

Evaluate LVMI

Evaluate LVMI ==

Intelligent Knowledge
Authoring Tool (IKAT)

Medical Experts

Knowledge Engineer

Total Rules: 15409

Rule # RuleTitle
1 CardiovasculerRule-1

LAVI Ee

2 CardiovasculerRule-2
3 CardiovasculerRule-3
4 CardiovasculerRule-4
5 CardiovasculerRule-5
6 CardiovasculerRule-6
7 CardiovasculerRule-7
8 CardiovasculerRule-8
9 CardiovasculerRule-9
10 CardiovasculerRule-10
11 CardiovasculerRule-11
12 CardiovasculerRule-12
13 CardiovasculerRule-13
14 CardiovasculerRule-14
15 CardiovasculerRule-15
16 CardiovasculerRule-16
17 CardiovasculerRule-17
18 CardiovasculerRule-18
19 CardiovasculerRule-13
20 CardiovasculerRule-20
21 CardiovasculerRule-21
22 CardiovasculerRule-22
23 CardiovasculerRule-23
24 CardiovasculerRule-24

=34 - - -
<=:34 »=113 - -
<=:34 <13 <9 -
<=:34 <113 ==9 =115
<=:34 <13 >=9 =<:15
<=:34 <13 =9 =<:15
<=:34 <13 =9 =<:15
<=:34 <13 =9 =<:15
<=:34 <13 =9 =<:15

eSeptal LongitudinalStrain TRV

Male
Female
Female

MNot HF
Suspecious HF
MNot HF

Mot HF

MNot HF

MNot HF

MNot HF

HFrEF confirm
HFrmEF

HF pEF confirm
HF pEF confirm
HF pEF confirm
HF pEF confirm
HF pEF confirm
HFpEF

MNot HF

MNot HF

HFpEF

HFrEF confirm

LVEF

=:35 <40
=35 (}:39 &50
=:35 »==:50
=:35 »=:50
=:35 >=:50
>=150
=:35 >=:50
=:35 | >=:50
=:35 | >=:50
=:35 | >=:50
=135 =»==:50
- <40
- {):39 &50
- »=150
- »=150
- >=150
- »=150

NOX XYY Y oy A
w
[

Cardio_D_1
Cardio_D_2
Cardio_D_3
Cardio_D_4
Cardio_D_5
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Stage 4: Implementation (Login Screen)

Login Screen: Only authorized physicians can be logged in to the system

(7 Cardiovascular

2 | UserName” “ P ‘

Copyright © 2017.Smart CDSS for Cardiovascular Disease.
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Stage 4. Implementation (Dashboard) P

INTELLIGENT MEDICAL

Dashboard: Shows all the patient data from EMR and EHR systems

(7 Cardiovascular

o 7z Add New
Search DASH;OARD ADD PATIENT Patient
Patient
Dashborad Update
o Existing
Patient List Patient
‘ Sérch Patients H; — v ‘
Patient
abstract P1 John Roe 59 Female Yes 2017-09-12
|nformat|0 P2 John Roe 79 Female J Yes 2017-09-12 ﬂ Delete
n L= .
P3 John Doe 70 M’gﬁi B Yes 2017-09-12 ﬂ Existing
B | St Patient
P4 John Roe 44 Female Yes 2017-09-12 ﬂ
P5 John Roe 78 Female Yes 2017-09-12 ﬂ
n Z 3 4 6 7 61 > >

s



Stage 4. Implementation (Patient Detail Screen)

PLATFORM

Patient
Informatio
n
And
Cardio

—_—

Informatio
n
Patient
clinical _

History

Patient
Symptoms

Patient
Physical
exam
informatio
n

@ Cardiovascular

= P

DASHBOARD = ADD PATIENT

Patient Detail

Patient Detail Screen: Shows all detail of patient to add new patient of update existing patient

SHOW RECOMMENDATION

‘ ’ YJ’ohn Roe

[ P1 || #® sex: Femate |[ 59 ‘

| @@ ECG : Abnormal [ 101808 4 : |[Bne || 3095 ‘
AR | :

| 49.66 || 14043 ot B4 IR |

|88 jlts |

Patient Clinical History

| m® cAp:No

\’ I Arterial Hypertension : No

B Exposition to Cardiotoxic : No

B Use of Diuretics : No

B Orthopnoea Paroxysmal : No

Patient Symptoms

| I Breathlessness: No H

J» Orthopnoea: No H

3 PND:No

‘ I Reduced Exercise Tolerance : No H

B Fatigue: No

H J Tiredness: No ‘

| B Ankel Swelling: No H

B Elevated JVP: No

B S3:No

‘ B Nocternal Cough: No

‘\ B Laterally Displaced Apical: No

H B Impulse: No ‘

Patient Physical Exam

B Rales: No

H I Bilateral Ankel Edema: No

B Heart Murmur: No

B Jugular Venous Dilatation: No

W Laterally Displace Apical: No

SAVE RECORD
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Stage 4: Implementation (CDSS Intervention) | 26

INTELLIGENT MEDICAL
PLATF ORM

CDSS Intervention: Shows the recommendation of a patient based on patient profile and symptoms

The decision comes from knowledge base

CDSS Intervention

Final Recommendation: Not HF

Decision 'l Cardiovascular Diagnosis DT model

ploms &
Ankle swe! Nocleal cough

Knowledg
e Rule

triggered
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Stage 4: Implementation (CDSS Intervention) !

INTELLIGENT MEDICAL
PPPPP ORM

CDSS Intervention: Shows the recommendation of a patient based on patient profile and symptoms

The decision comes from knowledge base

Recommendation: HF pEF confirm

Evaluate symptoms &

. Sign Cardiovascular Diagnosis DT model
Final :
DeC|S|On Breathlessness
Kn0W|edg Clinical Hisory
e Ru Ie History of
- coronary arte
triggered scass (GAI

Physical
Examination Yes

Rale:
. 4 BNP Result
>=125
Yes, \I/ »>=35

P E 1 ‘
‘ Echocardiography Result

True

ECG Result

TN

~
NT-proBNP Result

»>=125

LAVI > 34 mlim2
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Stage 4: Implementation (CDSS Integration) P

INTELLIGENT MEDICAL

A Integration with EMR system

A According to Government policy, we cannot integrate our system with SNU EMR system
A We will define some protocol to merge our developed Silo with their existing System.

Define Protocols fof
special permission

SNU Centralized EMH

Implement the whole system as replacement _"7' :
eAdaption Scenario

Integrate Cardiovascular Silo irtf€RF

g Integration Scenario

AMZAAMIE oCRF & Cardiovascular Silo
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Stage 4: Implementation (CDSS Integration) P

INTELLIGENT MEDICAL

@ Adaption Scenario

—| PNEIVII3 _
=

A Required Efforts

System analysis
System requirement understandability
System Requirement Specification
System Design
Data base Design
System GUI Design and Development
CRUD Web servic&gsign and
Development
CDSS intervention web services integration
System Testing and Development
A Required Resources

A At least 3 developers are required

A At least 3¢ 4 months are required

To Po oo To To To To To To

@ Integration Scenario

Cardiovascular Silo

A Feasibility Study

A eCRBource code available at SNU?
A Noc¢ Scenario 2 not feasible, Scenario 1 is
considerable.
A Yesc Scenario 2 is feasible
A Development Team Availability at SNU?
A Yesc Collaboratively work
A We will provide CDSS web services
A SNU Team will consume web services
A Noc¢ We will integrate Silo inteCRF
A Required Efforts
A Analyze CDSS intervention locations
A We have already developed CDSS Web services
A Need to develop only consumer of CDSS services
A Required Resources
A 1 developer is required
A 10¢ 15 days are required







