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Agenda

1. “How do public health
agencies achieve high-
quality data and analytics
modernization?” featuring,
IBM Panorama

2. Panoramalnsights Examples

3. 5 Best Practices

4. Q&A and Discussion
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IBM Panorama is a public health information system developed in

2003 in response to the SARS pandemic. It has since served over 10
public health agencies worldwide for over 111 million persons.
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Management:
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management

Repository for individual
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Portal for citizen access to
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Interoperable featuring FHIR Aligns with CDC North Star
and HL7 standards, RESTful Architecture requirements
APIs
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Cloud-native Configurable
and Modular

Person-Centered, Public
Health data model



Real-world Success Stories bring us best practices

-

Enhancing Clinical Decision
Support through Immunization
and Inventory Management

in Canada

7 of 10 Canadian provinces use IBM
PanoramaInventoryand Immunization
Management modules
= 10,000+ daily users.
= 87% of surveyed users said the
Vaccine and Materials Inventory
Management has had a
positive impact.

J

-

Predictive Analytics
in Rhode Island

Leveraging internationaldataon
COVID-19disease outbreaks, IBM
developed a predictive model and
dashboard to forecast the Omicron

outbreak.

We validated conventional models
and rallied decision makers around
necessary mitigationsto curbthe

outbreak.

-

School Immunization
Records in Ontario

Centralized tracking and analysis
of immunization coverage rates for
school-aged children to understand
risk areas and effectively and rapidly
respond to outbreaks.

J

outbreaks.

Digitizing COVD-19
Responsein Nova Scotia

Implemented acloud-native
Panorama application with managed
services in responseto the lack of
comprehensive public health
electronic information system,
reliance on paper, and siloed
processes to improve the
management of vaccine inventory,
immunization programs,
communicable diseases and

J
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Enriched disease surveillance with
additionalinsights on the causes of
SARS-CoV-2 positive hospitalizations.
Machine learning with naturallanguage
processing enables cause of
hospitalization determination with
80% accuracy.

Better Clinical Outcomes
in Canada

Inventory Management Module helps
jurisdictions plan and manage the
vaccine supply, distribution, and
return movement. Automated
templates eliminated paper vaccine
formsand reduced duplicative
paperwork.

The 5-day processto replenish
influenza vaccine was reduced to 3
hours.

J




Electronic data exchange via FHIR reduces
manual entry to minimize human error and

[ ]
D I Sease meet standard minimum requirements

Surveillance:
. o Disease o Data Import
the functional incident e e bycentraldata

Dashboard provides insights and Creation hub de-dunlicati
predictive capability to protect ub de-duplication
a_ n C vulnerable population and assist and matching

policy creation for social

‘teC q nologlcal determinants OBSERVE
gOlden th read Advanced DISEASE

e Analytics. o SURVEILLANCE e Case
& Reporting © _— L
% PANORAMA Investigation
C (cloud, API)
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Strategic prevention and
controlthrough dashboard, Technology
leadership and publiccomms, prioritizes cases,
vaccination, and ML/AL @ Case flags key data points,
e Outbreak Management  Provides guidance,
Management for accuracy

Tactical health monitoring focused on policy alerts
and informed by real-time data at advanced
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Disease Surveillance with IBM Panorama

v Longitudinal view of the
public health record

v Automated exposure
reporting

v Web-based human-
centered userexperience

v Disease management at
clientsupportand
surveillance levels

v Toolsto helpcontaina
disease and reducerisk to
the public

v APIintegration with 3rd
party providersand labs

Investigation Management

33 Investgatons. Investigation Quick Entry Save || Reset B & 2?2 8
Active
Cllnt0: |5 Hame(Last, First Middle) (Gender:  Preferred Alternate Name: Health Card No:
& Bcesk Wk 12449 Demo, Measles / Male -
g ey Bl Date of Birth  Age: Phone Number: Address: ‘Additional ID Type / Additional ID:
1983 Oct 27/ 39 years - 398 Oak Avenue, Magna Bay, British Columbia, Canada Provincial health service provider identifier / -
Search Investigations
Investigation
Search Lab
Investigation ID: Status: Disposition: Age at time of investigation:
Search Transmissions 122 OPEN Became a case 39 years
Search Interventions Disease: Etiologic Agent: Authority Classification:
e - National / Case - Confirmed / 2023 May 03

Search Clients

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

 Identify, investigate, analyze, and report on
cases and contacts of communicable diseases

» Track individual and group encounters,
exposures, and transmission events

» Create targeted public health interventions

« Manage relevant current and historical
medication history
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Outbreak Management

Outbreak Summary 2 &
OB No: 0B Name: Disease: Etiologic Agent: 08 Status: Outbreak Link Role:
150 Measles demo - regional Measles - Open Summary

Reason for Deletion:
Outbreak Link Role:  Outbreak C! Primary Primary Investigator Backup:  First Reported Date:
aaaaaaaaaaa I GINARAYANDAS UMAKANTH - 2023 May 2
All counts are for Human Subject
Outbreak Diseases AHide
 Disease | Classification Authority ____| Etiologic Agent __| EpiMarkers | Lab Confimed? __ | Predominant Disease? ___|
Measles N - No
Templates

Outbreak Classification Summary AHide
Classification Summa
Pop. Not Case - Case - Case - Case -
Denom. Classified | Does Not Probable | Suspect Possible
Meet Case
Definition
(DNM)
0 0 7 0 5 0 (] 0 1 12

Totals for the Parent Outbreak will be smaller than the sum of Child Outbreaks if any Investigations occur in multiple Child Outbreaks.

» Reporting & Analysis

» Notifications
Communications Log
~ Administration
Link Outbreaks

Di Classificati

demo -
|

Disease Properties regional

Microorganism Properties
» Presets

Parent Outbreaks do not have unidentified counts. The unidentified counts for its Child Outbreaks can not be displayed under the Parent classifications

» Centrally create and manage records for
instance of small disease cluster or outbreak

» Collect, share, and analyze health
information as diseases and outbreaks move
across geographic regions



Immunization Services with IBM Panorama

v Longitudinal public health

record
Immunization Management Inventory Management
v Immunization forecasting - n e - VoG WASTGATON— OSORAS— MMNGATOR | IMRIMATY e Ao
— Manage Requisitions @ &
and event management e
v Integrated i D o —— X
communications e M N
v Configurableand OOTB s ==
reporting for clinical e s o .

Client Merge

decision
support/immunization
forecasting

Resolved Client Matches

| search | Clear

» Inventory Setup
» Document Management
Communication Templates
» Reporting & Analysis
» Notifications
Workgroups

v Web-based user « End-to end oversight of individgal and mass.immunization . Central management of distribution center
experience and guided events from planning to execution and tracking locations and product tracking
workflows _ . N

« Manage immunization schedules and forecast eligibility - Prepare, requisition, receive, distribute, and

administer immunization products

v APIintegration with 3rd

P?rtY prqviders and and exemptions for individuals or populations
distribution centers /

holding points « Targeted communications for eligible cohorts

« Capture adverse reactions, precautions, contraindications,
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Panorama
Insights
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“...Everything was done by paper and through fax machines. So, in the midst of a
pandemic, we were building a system to deal with, and manage, the number of increased

cases, and it was very, very difficult.”

-Kristine Campagna, Chief Operating Officer for COVID Operations for the State of Rhode
Island

Quickly generate reports with data from across

Manually creating reports from paper systems, based on pre-configured templates

forms with potentially missing data

Run self-serve analytics on high-quality, timely
and integrated data to produce actionable
insights

Adapting existing data visualizations
because existing dashboards have
limited interactive capabilities

Maximizing and explaining the value of View and modify pre-made descriptive and
our data to varied stakeholders predictive analytics, using a repository of tools
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~—— Standard reporting capability ——  —— Standard visualization capability —

* Built-in Reports

Panorama o d
. STt Panorama provides basictools for reporting an
p rOV| d eS USerﬁIe_?nl‘m Re Es —— data import/exportincluding:

*
robust ' ‘ =
analytics that e e e

Essential Public Health Business Applications | | | "7 e

enable more AEoa T || o

* Adhoc Reports

i l £ :
L
[ ]

Immunization & Disease Surveillance Reports

#
[}

.

Clientand Immunization Uploads

|||_||_I_l|||_ * GeographicInformation System Linkages

Informed
oublic health —oata

goreeeeses Panorama .- . g Panorama Insights Architecture = . 7" Data-driven Adwsury&
* ¢ Investigation Outhreak o Pasnorama. — ~—— Insight Server ™ ~ Wisualization DECiSiO" 5upp0rt
: . ] erver - . .
e C | S I O n S i Management  Management : : % InsightDB m : : ) ) )
Panoramacanfeeda - ; .| Reporting - : : » Enable improved situational
) R e : R R VM bt \ i tableaw | i : awareness through intuitive
data and analytics : Management  Management ; "~ @pyhon | Q) Power Bl | : :  and real-time data & statistics :
platform enabling Work Family Health : } p— ij'"'?'-"te" saTScan | 5 React : : visualizations :
. ¢ Management Notification ________________ A P Provide easy & fast access to :
advancedanalytics % = = i :
. y s EEsSEE NSNS EEEE A EEEAEEEEEEEE g . Extgrna[ to Panorama but a[ready |ntegrated wlth E E hlstorlcal data for benchmark E
for adv|sory & arreres External Data .. : Panorama data structures for rapid deployment. ; ;

: : i = Facilitate informed decision
decision su pport :  Population & demographic i+ Technology agnostic for visualization and hosting :  making by leveraging broader :
: : : (Cognes, Tableau, PowerBI, etc.) : ¢ and more data sources with  :

: ¢+ Flexible use case selection procedure to specifically i current analytics engines
Healthcare resources i meet the evolving needs of public health authorities in ;
Social Media & travel delivering public health outcomes.

Geographic & community

i +» Provide robust data &

:  analytics platform for data
and analytics management
and sharing

..................................................

Social Determinants of Health * Leverages d?.ta external to Panorama for insights that
: are not possible from only Panorama data.
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A unified view of outbreak risk for all notifiable diseases and
conditions allows for proactivity

Configurable outbreakrisk scores derived from multiple data
sources: case rates, test positivity, hospitalization rates, fatality
rates, syndromic surveillance, wastewater surveillance.

/

Past 5 Periods #

Diseas.. Disease Latest Outbreak Risk £ 2016 201/ S S
Hepati.. Hepatitis C 060
Hepatitis A 056
9 Hepatitis B 052
A single view of
detailed = Respir.. COVID-19 5.00 ‘
information for
. Influenza 155
100+ notifiable
. Huntavirus,
d|segs§s and 1.44
conditions. ey
Coccidioidom.. 103

— -
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Disease
surveillance
professionals can
select configurable
disease groups of
piscase Grovp  [NTErESt,

Food- & Wa...
Hepatitis

Insect-borne

Other (NEC)

Respiratory
Sexually tr...

Latest Outbreak ..
| . R |
0.000 5.000

Q Color-coded

trends to quickly
identify diseases
and conditions of
highest risk.
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Rich & intuitive analytics to track current conditions for
disease survelillance

Multiple disease surveillance indicators,
configurable by disease.

A

|

9/’
Map- and
graph-based
visualizations
for intuitive

Insights~—__,

Cases per 100k Population by County - Test Positivity by County - All -

All - 5/12/2023

)

Cases.. @ <1..
© 2023 Mapbox © OpenStreetMap

Top 5 Counties - 5/12/2023

Areas
Trinity NI
Nevada INIINGEGE—
oWy |
Siskiyou IINGGN
Calaveras I

0 1 2 3 4 5 6 7
Cases per 100k &
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nwona - Test Positivity .

5/12/2023

0 3-5%
W <3%

© 2023 Mapbox © OpenStreetMap

Top 5 Counties - 5/12/2023

Areas
Modoc
Trinity I
Siskiyou N
Butte I
Nevada Il

0.0

0.2 0.4 0.6

Test Positivity Calc

Demonstrative

0.8

Mg Hospital Capac..

1.0

Hospital Capacity Utilization by
County - All-5/12/2023
|

g

W <5%
0 5-10%
© 2023 Mapbox © OpenStreetMap

Top 5 Counties -5/12/2023

Arears

- Al
LY

Utah

Configurable
current
conditions
dashboard to
Last n Days show past

45/90/180 days.
4-/

Last nDays End ..

Top n Counties

s .
Date

€|5/12/2.. ~ [»

8]

Nevada I
Imperial N
Placer INIII——

Santa Cruz I
Tuolumne N

0.00 0.01 0.02 0.03 0.04
Hospital Capacity Utilization &

0.05

«m» -

Heat map
animation for an

Intuitive weather-

app-like display

of current disease

conditions.
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Optimize and easily coordinate between state and local

public health authorities with detailed place-based analysis

Test Positivity by County - All -
5/12/2023

7 1(‘@ v Keep Only @ Exclude

County: Butte

Test Positivity: 10.85%

Date: 5/12/2023

Test Positivity ..
O 3-5%

B <3%
© 2023 Mapbox © OpenStreetMap

Top 5 Counties - 5/12/2023

Area=
Modoc I
Trinity N
Siskiyou N
Butte N
Nevada |l

0.0 0.2 0.4 0.6 0.8 1.0
Test Positivity Calc
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Demonstrative

Apr 24

Test Positivity Over Time - Butte

May4 May 14

0.045

0.040

0.035
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0.010

0.005

0.000

Mar 25 Aprd

Apr 14
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Hospital Capacity Utilization Over Time -
Butte

May 4 May1l4
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Panorama Insights provides disease surveillance outlooks so public
health authorities can see what the future might bring

Disease forecasting leverages multiple models: SIR-based

augmented with machine learning for smart ensembles. Forecasts

for incidence, morbidity and mortality.
A

[

Select.. [|nfection

Map Date
7/13/2023

Infection Most Likely Prediction by County
1

© 2023 Mapbox © OpenStreetMap

9 Map based views of forecast data to identify

likely hot spots.
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e

8,000 ;
6,000 \/\/\A_/“

Select.. |Hospitalizations

Time Series Date Range Map Date
- | 1/17/2023 () 8/17/2023 7112/7023

Infection Prediction Over Time - All
M Observed

= Most Likely o Cou nty
2770 160 geicase’ || vKeepOnly o Exclude
Worst Case Date: 7/13/2023
14,000
Worst Case: 16,131
12,000
10,000

Value

4,000

2,000

0 5/16/2023
Febl Marl Aprl Mayl Junl Jull Augl

Date [2023] © 2023 Mapbox © OpenStreetMap

Hospitalizations Most Likely Prediction by

0.00 41.55

Arizon

Time Series Date Range
v 1/17/2023

(e 8/17/2023

Hospitalizations Prediction Over Time - All

Value

300

250

200

150

100

M Estimated

M Observed I
Vet Ll O /KeepOnly @Exclude
Best Case Date: 7/13/2023

Worst Case: 323

m

5/16/2023
Febl Marl Aprl Mayl Junl Jull Augl

Date [2023]

e Intuitive trends to visualize anticipated peaks, best-case,

and worst-case scenarios.

Demonstrative
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Enhance disease containment using what-if scenario modeling

New Variant With Significant Immune Escape

NO New Variant With Significant Immune Escape

Scenario Variant State Scenario Variant State
Promote booster uptake o © New variant with significant immune escape " Promote booster uptake . New variant with significant immune escape -
N [“] Promote higher use of COVID-19 treatments NO new variant with significant immune escape (] Promote higher use of COVID-19 treatments ® NO new variant with significant immune escape
o+ Estimated Infections Prevented Estimated Hospitalization Prevented Estimated Fatalities Prevented Estimated Infections Prevented Estimated Hospitalization Prevented Estimated Fatalities Prevented
g 0 4,228 7,106 0 2,376 3,904
'
() 2.8
| - X
[}
O B
| - 1222 A
n .5 )
14501558 |
\ 1\22.{22.7%
ox © OpenStreetMap x © OpenStreetMap -
Scenario Variant State Scenario Variant State
Promote booster uptake ®) New variant with significant immune escape [“] Promote booster uptake 5 New variant with significant immune escape <
Promote higher use of COVID-19 treatments NO new variant with significant immune escape Promote higher use of COVID-19 treatments ® NO new variant with significant immune escape
Estimated Infections Prevented Estimated Hospitalization Prevented Estimated Fatalities Prevented Estimated Infections Prevented Estimated Hospitalization Prevented Estimated Fatalities Prevented
(c 53,997 9,266 4,093 33,900 5,260 2,291
'}
wn
©
| -

© 2023 Mapbox © OpenStreethap © 2023 Mapbox © OpenStreetMap

© 2023 Mapbox © OpenStrestMap

© 2023 Mapbox © O

IBM Consulting © 2023 IBM Corporation | IBM Confidential and Proprietary

Demonstrative

17



A Summary of Best Practices for Data and Analytics Modernization

1. Public health officials must be trained as storytellers, able to communicate with
various stakeholders.

2. Technology solutions with intuitive, modern user experiences inclusive of
domain-specific configurable workflows enable success for experienced and
non-experience users alike.

3“ 3. High-quality data that is clean, consistent, and real-time is the key to decision
/ making.

4. Systems should integrate via APlIs, offer cloud-based scalability, and electronic
% data exchange in standard HL7 and FHIR format to move us away from paper
and able to handle data volumes with timely responsiveness.

# 5. A proven, robust public health data model is imperative for better clinical
ol decision support across the public health continuum.

IBM Consulting © 2023 IBM Corporation | IBM Confidential and Proprietary
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A comprehensive ...that supports a full
solution... array of public health

services.

Panorama Public Health core manages disease surveillance and
Immunization workflows, inclusive of a rules engine and streamlined user
Interactions.

Panorama Interoperability and Integration enables data feeds across
systems through use of its out-of-the-box APIs.

Panorama’s UX allows choice of it’s native modern, human-centered web-
based UI or Salesforce, to deliver a modern, simple and user-friendly
experience for experienced and non-experience public health users.

Panorama Insights provides robust analytics leveraging data from multiple
feeds, allowing for descriptive, predictive, and prescriptive analytics, and
dashboards for storytelling with data.
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