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HealthCare Problems




Clinical Problems

Medication Errors

e Antibiotics Resistance

e Qveruse / Misuse

e Cross interactions

Public Health Problems

» Surveillance / Communicable disease management

» Chronic Disease Monitoring

e Disconnected Social Care vs Medical care

Re-admissions

» 30 day InPatient Readmission
* Re-Operate within 48 hrs




Patient Condition Management

Reduce rate of hypotensive episodes and hospitalization
* Reminder for Rx, blood pressure check daily

» Education for weight management and exercise plus monitoring

» Triggers when hypotensive / hypertensive for follow up
appointment

Minimize complications, decrease C-Section chances
« Patient education and exercise monitoring (including diet)

* Medication reminder and warning for cross interactions
 regular self check for symptoms (headaches, dizziness)

» Triggers for consultation

Post Surgery Care

Avoid post surgical infections and readmissions
* wound management check and reminders

+ fever, swelling, redness check

» ambulation and preventative medication reminder

» Triggers for consultation



Chronic Disease Management
Diabetes

Al to predict new diagnosis risk for healthy individuals

Cohort of diabetics with risk score of mis management

Universal plan for home monitoring, diet monitoring
Reminder for follow up,regular blood checks, retina examination

Personal quarterly self check for signs of neuropathy, vessel
disease or retina problems

Triggers to escalate or request adhoc testing according to overall
well being




Data Utilization

Research data
Improve quality
Decrease negative impact

Resources Utilization
cost reduction

* Messaging portal between patient / * Monitor and compare treatment

clinician plan vs outcome for better

* |dentify missed care recommendation or plan inclusions

 |dentify duplicate care (xrays, blood / exclusions

tests) » Background surveillance to identify

« Frequent visits to same specialty elevated symptoms trends and early

detection of epidemic / pandemic
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Largest public health
information network in
the US

PATIENT RECORDS
VIA EHR

(MONTHLY AVERAGE)

2019 2020

GROWTH IN NUMBER
OF PATIENTS

20+M

2019

ALERTS HEALTHIX PARTICIPATING
(MONTHLY AVERAGE) CUSTOMERS

28,284
22,764
22,316
CONTRIBUTING DATA
2.4T™M 12,291
CONTRIBUTING DATA
2019 2020
2019 2020

PATIENT RECORDS Hospitals 65 8l
VIEWED IN PORTAL OREs 448 731
(MONTHLY AVERAGE) Physicians 22,065 27,246
CBOs/BHOs 128 159
Health Plans 16 19
IPA, ACO, PPS 15 15
Other 27 33
TOTAL 22,764 28,284

* ORE includes articles 28, 36, 40
** Other includes Public Health, EMS, Pharmacies, etc.

- ﬁ

2019 2020

PATIENTS IN HEALTHIX

HEALTHIX CORE TRAINING COMPLETIONS

2020

New York 29,490,323
New Jersey 1,912,045

£3.27 (NEW TRAINING LMS LAUNCHES) Florida 471,941

Connecticut 386,511

Texas 324,887
California 318,727

2019

2,197

Pennsylvania 199,932
Ohio 86,713
o g
+ evada ,
/o Nevad 79,254
TRAINING Massachusetts 69,951

GROWTH
*Data for top 10 states collected 2079-2020



Predictive Analytics to Inform Care Healthix u

GONZALEZ, MARLA

Female -43 Years (1972-09-22) -40 Great Pain Ave ,Chicago 60290 -

e e o e - — PATIENT RISK

Summary

PATIENT PROGRAMS PATIENT RISK lnpatlent AdmISSIOH 3

FITNESS CHALLENGE EXERCISE TRACKING FOR OVERWEIGHT PATIENTS Inpatient Admission 3

HEART HEALTHY NUTRITION  NUTRITION INFO FOR HTN PATIENTS Emergency Visit 47 Emergen cy V|S|t 4?’

HTN AND UNCONTROLLED BP  PATIENTS WITH HTN AND UNCONTROLLED BP Diabetes 32
AMI 0

Allergies & Alerts
History
Documents

Lab Results

Diabetes 32
AMI 0

Radiology Results
Medications

Vaccinations
MEDICATIONS DOCUMENTS

Hydrochlorothiazide 25mg 11/23/2015 ER Visit ER Visit

Lipitor 10mg 11/23/2015 Routine Visit Clinic Visit
Doxycycline 10/18/2015 ER Visit ER Visit
Lisinopril-GA tablet 10mg [30] 05/04/2015 Discharge Summary ER Discharge
Multivitamin 07/20/2012 Ortho Consult Orthopedic Consult

Elevated risk are indicated in red

Encounters
Appointments LABORATORY RESULTS DIAGNOSES

T Lipid Profile 02/21/2016 16:00 Acute Viral illness (] 47% I i ke | i h OOd Of E D ViS it i n

Fasting Plasma Glucose 02/21/2016 16:00 Chronic Low back pain
Programs

Conditions
Procedures

Discharge Summaries

“PEPFsRES MDD

Physical Exams

J

HgA1C 02/21/2016 16:00 Acute Allergic Rhinitis

Lipid Profile 11/23/2015 11:00 Chronic Disorders of Lipid Metabolism n eXt 1 2 m O nt h S

HgA1C 11/23/2015 11:00 Acute Chest pain

e 32% likelihood developing
diabetes in next 12 months




MERIT: a high-profile murder involving a patient with ONCOLOGY PATIENT CARE
- mental health problems highlighted the need for RECORD:
~ information sharing between health and social care need to coordinate the care of

. stakeholders as a top priority

oncology patients between the
University Hospital of Toulouse

EMAS (East Midlands Ambulance Service): Sharing hassese and the Toulouse Cancer

- comprehensive health and care records in real time & . HE Institute.

for patients in emergencies

....................
o0

CARE TOOL: Expanding care
coordination and increasing

efficiency in resource allocation.

INTEGRATED OBSTETRIC CARE:

over 100 providers involved in
information sharing.

FASCICOLO SANITARIO
ELETTRONICO: creation of the
regional health file for Veneto as
part of the Italian national health
file (similar to the ePA in Germany).
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Unified Clinical Viewer

I viewer Patient Selection v @ English(Us) (@) hs_clinician

3]

BLISS, Layal
Notknown 35y 10/10/1987 MPIL: 100081078

Q

Backto:Chart >

U viewer Patient Selection v (B English(Us) | (Z) hs.clinician

Chartbook
® BLISS, Layal
Notknown 35y 10/10/1987 MPIL: 100081078

Care Community Backto: Chart > n VIEWER @ English (US) @ hs_clinician

Conditions Chartboos ® BLISS, Layal

Notknown 35y 10/10/1987 MPI: 100081078
Allergies L CDS-Hook ] y 10/10/

Medications Clinical Summary Backto:Chart >

Documents Care Community Respiratory Rat

Chartbook &  labResults
Immunizations Conditions Heart rate
CDS-Hook ~  Lab Results Table

~
Clinical Summary LabTest$ Result Units Reference Range Collection Date &

Medications B KuL 0.000 - 1.000 07/26/202316:32

. : Care Community

Diagnostic Studies Documents MMOL/L 22-29 07/26/202316:32
Conditions .

Procedures Immunizations MMOL/L 98-107 07/26/202316:32
Allergies

Histories Vvital Signs X 0.020 - 0.500 07/26/202316:32
Medications

Encounters Lab Results X 11.5-16.0 07/26/202316:32

. Documents

Appointments Diagnostic Studies 36-46 - 07/26/2023 16:32
Immunizations

Care Team Procedures K 1.000 - 4.80 07/26/202316:32
Vital Signs

Cohorts Historles . 260-340 . 07/26/202316:32

Vital Signs Allergies

Lab Results

Gl Encounters B 31-37 07/26/202316:32

Diagnostic Studies
Demographics Appointments ) X 80.0-100.0 07/26/2023 16:32

Procedures
Insurance Care Team 0.200 - 1.000 07/26/202316:32
Histories :
P 6.8-104 g 07/26/202316:32
Encounters 1.800-7.700 = 07/26/202316:32
Claims il §
Appointments )
Demographics 150 - 450 07/26/202316:32
Care Team 35.51 i 07/26/202316:32
Insurance
Cohorts 15-17 07/26/202316:32

Clalms 380-5.20 07/26/202316:32
Demographics Sodium (Na) MMOL/L 136.0- 145.0 Final 07/26/202316:32

Insurance White Cell Count KUL 40-11.0 Final 07/26/202316:32

6.0
. HBAIC 9.0 % 20-7.0 Corrected 07/13/202314:58
X,

~ Lab Results by Date



Decision Support & Care Plan

[ viewes

e BLISS, Layal

@

Notknown 35y 10/10/1987 MPL 100081078

@ hs_clinician

@ english (us)

Backto:Chart >

Chartbook

- B

€DS-Hook

Clinical Summary

Care Community

Conditions

Allergies

Medications

Documents

Immunizations

vital Signs

Lab Results
Diagnostic Studies
Procedures
Histories

Encounters

Appointments
Care Team

Cohorts
Claims
Demographics

Insurance

Critical (0) ~

Warning (1)

& High Risk or Early Diabetic patientSelection ~ @ English (US) (@) hs_clinician

BLISS, Layal
Source Notknown 35y 10/10/1987 MPI: 100081078

Patient is at high risk to develop diabetes , or is early diabetic
Backto:Chart > s 2 -

Suggestions Chartbook Care Plans Care Teams
[] Please start the patient on a diabetic care plan (recommended) CDS-Hook

Add Care Plan
Comment on Override Reason Clinical Summary Lol _

Care Community Care Plan Name Created On Created By Last I;:dll'ld ~ l.nll;:dmnd Version  Status Patient Contribution Actions

Conditi
R 3 Type2 Diabetes Risk July26,20232:52  Clinician July26,20232:53PM  Clinician Demo 1 Drafts Awaiting Patient

Allergies Assessment PM Demo Outstanding Response

Medications &

> Finalized Care Plans

Documents

Info (0) Immunizations

Vital Signs

Lab Results
Diagnostic Studies
Procedures.
Histories

Encounters

CDS-Hook Appointments

Care Team
Cohorts
Claims

Demographics

Insurance



Patient Access

Personal Community

Welcome, Layal

& To Do

Care Plans to Complete

) Next Appointment

SPECIALIST CONSULTATION with Dr.Rahul
Balkawade

() July 27, 2023 at 10:00 AM

Download to calendar

& General Demo Hospital

INTERNAL MEDICINE

[ @ Cancel

e

View all appointments

A Latest Results

2:41¢ ol 2 .

A Latest Results

Lab Results

FBC - (FULL BLOOD COUNT)
Performed on July 26, 2023

Ordered by Dr Helen Martin

Basophils
Your test result 0.001 KUL (Normal)
Reference range 0.000-1.000 KUL

Eosinophils

Your test result 0.020 KUL (Normal)
Reference range 0.020-0.500 KUL
o ]

Haemoglobin

Your test result 11.0 G/DL (Low)
Reference range 11.5-16.0 G/DL
o)

View more results from this test

View all results

B Messages 74

You have no messages

é’ New Message
I/ 9

Personal Community e

Type 2 Diabetes Risk Assessment

Do you usually have daily at least 30 minutes of
physical activity at work and/or during leisure time
(including normal daily activity)?

Yes

[ No

How often do you eat vegetables, fruit or berries?
(] every day
[ Not every day

Have you ever taken medication for high blood
pressure on regular basis?

[ Yes

[ No

Have you ever been found to have high blood glucose
(eg in a health examination, during an illness, during
pregnancy)?

O Yes

[ No

Have any of the members of your immediate family or
other relatives been diagnosed with diabetes (type 1
or type 2)?
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Workspaces

ClrscalBase
dReports

ClinicalBasedReports - Uses New Cube

Pages

Blood Pressure
Cambridge Risk Score
> 11% CRS
Repeat Summary

| viabetic
Hypertension
High Fall Risk
Line Chart
Venn Diagram
Interactive Venn Diagram
Cancer Analysis
Cancer Screening

Diabetes Treatment

[ File v > Export v

# Share &5 ChatinTeams Q Getinsights (@ Subscribe to report

Diabetes Summary

307

Diabetic with Cambridge Score Grouping ( 3
5 Diabetic Patients
€
2
: 99
o
=4
@
® Diabetic with
= Elevated (+) Blood
Pressure
Grp1:0<5 rp2:5t mp3 11t Srp 4: 20 t SIF 0%+

<20 3(
Score Group

Diabetic vs. Non-Diabetic by Month

@ Diabetic ®Not Diabetic

)

Diabetic and Not Diabetic

Diabetic Patient by Deceased

172 ..

Diabetic with > 25 BMI

127

Diabetic and 65+

Diabetic Patients by Facility

Deceased
oNO
[ 2{3Y

Facility Name
@PARIS GENERAL HOSPITAL

DON GENERAL HOSPITAL
SYDNEY GENERAL HOSPITAL

@CAME

IDGE GENERAL HOSP
@CAPE TOWN GENERAL HOSPI

@®DUBAI GENERAL HOSPITAL

CiricatiasedReports
@HONG KONG o [

@  sood Pressure

(S

sy =

Uses New Cube

D File s port ~ 1 Shace &8 ChatinTeams Q.

@ Cambridge Diabetes Risk Score Analysis

Jcambriag sk scove

Risk scores »11% are 85% sensitive for identifying diabetes (HgbAc 27.0%)

=]
8

CambridgeRSGroup

HSAAID ID

der Descr

72 FEMALE

FEMALE

3 FEMALE

FEMALE
MALE

o0 Property CambridgeRiskScore
46332
o
47901
16100
6491
3355
5119
30261
19673
2801
4821
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Artificial Intelligence Concepts

Artificial Intelligence

Machine Learning

Tabular ML Generative Al

Predict e
redictive !
Modeling Chat GPT




ML Model Development Process

A
H
0=

Dataset
Creation

)

Modeling and
Training

Embed in

Validation Workflow

=

4/

Trigger Action

Ongoing
Monitoring &
Tuning




No Show
Rate
Reduction

Machine Learning Use Case




Clinic No-Show Rate Reduction

|

Highlights

« Implemented and already in live operation in KSA

« Predict the probability that an appointment will not be
kept, directly in the appointment booking process

Currently 18% of appointments are not kept

« Integration of the "no-show" risk score into the user
interface of the appointment information system

Goal
* No third-party involvement, InterSystems is the sole

Improve quality of care owner of the rights to the solution

and optimize allocation of
time, clinical and financial « Easily applied to additional use cases, such as

resources : i
« Reduce no-show rates for surgical procedures, radiology

sessions, chemotherapy sessions, etc.




Clinic No-Show Reduction: Results |]

No-Show Prediction No Show Reduction

Y (A

Call center will call 150 patients

Current ML logic Estimated 30/150 patients appear
50% (500/day) 65% (650 / day)
General improvement in the -
New Appointments
use of resources
8% Additional 80 appointments per day

used 25 man-hours / day saved

50 new dates added
1/3 of the potentially improved predictions




This patient has a 32% chance of not showing up for his
appointment
Do you want to proceed?

Cancel oK

End User"

OP Worklist #Preferences

FAMILY MEDICINE : Doctor IN Botha OPD GENERAL : MDT Meeting Room ORTHOPAEDICS : Paul Arnolds PSYCHIATRY : Doctor Athina Ashhab
u

" . ° . - IvEAL Aranaus i A
Hospital Care Provider Day Date From To Appointments Booked QOver bookings Time Vacant Max Attended To Message
Attend
CARDIOLOGY Doctor Helen Martin Tuesday 28/11/2023 09:00 14.00 0 09:00 45 45 0 / /

TrakCare Assistant Q X [ Admin OPD (@)

CARDIOLOGY Doctor Helen Martin Tuesday 28/11/2023 14:00  16:00 0 14:00 6 6 0 Va Va
W Appointment Sessions For - Doctor Helen Martin Edit Session Message == §
Location CARDIOLOGY Date 21/11/2023 EJ Tuesday Search For URN
Appointment Summary by Appointment: 3 CONSULTATION <<Day >> << Session >>
m ing Al in dail
E e I I a I : . Ready Appt -
g y Book  rines URNZ Fatlents Senvice & sas  PS0% Aied for 4 Seenl Depared? A aing Room o Mot ahorders RadiologyOrders
Appt Name Payor Time No Avail
Doctor Time
workflows o ;s
m/ 0920 0072900 MarcusBliss SPECIALIST mDeparted NEURCN O 11:07 Va @
CONSULTATION i} .
Male - 73 4
Yrs, 08/06/1950
m/ 0920 0072911 MariaBliss FOLLOWUP VISIT mAmived  AAFIYA O (] 11:08 Va e E?
SPECIALIST ‘ s
Female - 42 &5 f

Yrs, 03/01/1981

m/ 0940 0072905 LaraRiman SPECIALIST n NEURON O (] Va @ @
¥ G H

CONSULTATION Not
Female - 41 Attended
Yrs, 04/06/1982

ns 1000 Vi Y e




Diabetes Risk
Prediction

Machine Learning Use Case




Diabetes Risk Prediction |]

Highlights

Uses Survival analyses and modelling time-to-event
data

Incorporated as part of a preventative care model within
the community

Extended with a full Diabetes care solution to conduct a
total care cycle for at risk patients

Goal

Identify patients at higher
risk to develop Diabetes



Diabetes Risk Prediction

Survival Analysis by entire population Survival Analysis by single patient

1.0 4 ~— Patient 1
10 w— Patient 2
~— Patient 3
= Patient 4
—— Patient 5
= Patient 6

0.8 4

o
©

~— Patient 7

=~ Patient 8

~— Patient 9

~—— Patient 10
~—— Patient 11
~— Patient 12
~— Patient 13
= Patient 14
~—— Patient 15
~—— Patient 16
- Patient 17
—— Patient 18
~— Patient 19
- Patient 20
~—— Patient 21

0.6 1

o
o
)

Diabetes diagnosis when
the curve reaches 0
on y-axis.

0.4

o
'S

robability of survival 5(t)

est. probability of survival 5()

Diabetes diag nos}s/

" \ iabetes diagﬁosis

T T T T T T T T 0'0 7 T T T T T T T
0 500 1000 1500 2000 2500 3000 0 250 500 750 1000 12W 1750
time t

time t

/

0.0 4




Antibiotic Resistance Clinic No-Show Prediction DRG Discrepancy Identify Gaps in Patient Record
Chronic Disease Package Eligibility Prediction of Surgical Procedure Inpatient Readmission Prediction Create Claims Report

(Diabetes, COPD, Cardiac Myopathy, Time Predict Expensive Stock Utilization Generate Handover Lists & Notes

sl oo, et Prediction of Emergency Waiting Service Approval / Denial by Create Operative Reports

Lllees FkL Higeladon Time Insurance Suggest Evidence-based Protocols

MI Prediction

Predication of Lab Sample Claims Approvals / Denials Utilize Dictation Tools to

Dsiszo|pelwss Fired e Rejection Generate Structured Data

CotPD rereroaiion Predict the Resources Needed Enhance Medication Compliance

Asthma Attack Predication Predict Waiting List Acceptance Identify Best Stock to Utilize

Early Microbiology Pathogen Time Identify Area of Revenue Growth

Detection Predict OPD Pharmacy Waiting Identify Time for HW Upgrade

Early Sepsis Detection Time Identify Risk for Security Breach

Bt Lalsey Fresioden Inpatient LOS Prediction Issue Recording and Identifying




= A Lkl G Y (< - ssisant ¢ B3 Rami Riman

FRASER, Dianna DOB: 03/28/1969 Care Provider: Dr CHELSEA ZUBIK D —© o 0 @
URN: RNO000000155 Full Age: 54Y 7M 4D - Sex: Female Location: General Surgery * E?

Switch to Timeline View

Patient's History

[aued suonoy Yy

v Active Problems = Toggle Multiple Selection v Pertinent Negative Problems - Toggle Multiple Selection

Link Encounter Link Encounter
Edit Problem Text Status & Edit Problem Text Status
ltem ltem
to Entry to Entry
/ Acute cholecystitis - 2 years ago Active D / No Known History of Obesity Inactive D

,(09/05/2021)

Nausea and vomiting - 2 years ago *
,(09/05/2021)

Breast tumour - 1 year ago
,(10/08/2022)

Transient ischemic attack - 2 years ago
,(06/22/2021)

Encounters

E

Clinical Endogenous hyperlipidaemia - 2 years ago Active

,(03/14/2021)

Summaries

Q Page 1 Next >

Search

Active Diagnosis v Allergies and Sensitivities

/ Agranulocytosis secondary to cancer chemotherapy - Main V / Allergy: Codeine - Moderate ,(09/25/2023)
Principal Diagnosis: Yes, Nature of Reaction: Allergic headache

/ Malignant neoplasm of unsp site of unspecified female breast - f Allergy: Meperidine - Mild
Main Nature of Reaction: Allergic urticaria
Principal Diagnosis: No,
f Allergy: Clarithromycin - Severe
Nature of Reaction: Anaphylactic urticaria
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Secure .
Agile

Cloud Ready

Interoperable Data Driven — LOca I Tea m

Solution Value
Focused Oriented




InSummary:
By utilizing EMRs, HIEs, Al & Analytics

: Reduce costs
Healthcare providers can:

Improve Healthcare Delivery




Thank you
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