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Overview

* BioSense vision and approach

Initial data sources

Hospital data, analysis, and visualization

Biolntelligence Center

BioSense Application demonstration
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BioSense Vision

* Provide local, state, and national health
situational awareness for suspect illness and
cases of disease before, during, and after a
health event

» Help confirm or refute the existence of an
event; monitor its size, location, and rate of
spread
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BioSense Approach

* Real-time delivery of healthcare data to
BioSense from hospitals, labs, ambulatory
care settings, and other health data sources

 Electronic “views,” analytics, and reports for
national, state, and local public health,
contributing healthcare organizations
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BioSense - Major Functions

Create a “system of systems”

-~ Link state and local biosurveillance systems

- Co-display data from other systems (e.g., Flu
Division, Poison Control Centers)

- Provide a unified national view

Provide data to state and local health
departments

Promote the use of technology standards
Advance knowledge through external grants and
In-house research/development
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Initial Data Sources

National daily batched data
Department of Defense (DoD) (n=4606)
- |CD-9-CM diagnosis codes
- CPT procedure codes
Veterans Affairs (VA) (n=905)
- |CD-9-CM diagnosis codes
- CPT procedure codes
LabCorp
- Reason for test orders (ICD-9-CM)
- Diagnostic test orders

-c‘d tr., A

{( SAFER+*-HEALTHIER+* PEOPLE },%%A




Hospital Data

« N=366 hospitals

* Foundational: demographics, chief complaint, final
diagnoses, disposition, hospital utilization

 Clinical: vitals, triage notes, working diagnosis,
discharge summary

« Laboratory: microbiology orders and results
« Pharmacy: medication orders
« Radiology: orders and interpretation results
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Current BioSense Facilities
- June 2007 -

CENTERS FOR DISEASE”

@ BioSense Hospitals (357)
® DoD Facilities (369)

BioSense I
Division of Emergency Preparedness and Response ¢ VA Facilities (893)
Centers of Disease Control and Prevention
June 2007




Disease Indicators

* First generation
- 11 syndromes (e.g., respiratory, gastrointestinal)
- Created by working group in 2002 as bioterrorism
(BT) indicators
« Second generation
- 78 sub-syndromes (e.g., pneumonia, URI)
- More specific concepts for BT and non-BT
« Future: laboratory, radiology, pharmacy data
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W2 (modified CUSUM)

- Current data compared to 7 day moving average with a 2
day lag

- Weekdays compared to weekdays, weekends compared to
weekends

Empiric recurrence interval

Units of analysis

- Facility

- Combining data for all facilities within a metro area or state
Additional data analysis methods being developed

- Spatio-temporal analysis (SaTScan)
- Several regression methods being compared
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BioSense Application

 Jurisdiction-specific access granted to
local/state/federal public health authorities and
hospital users

5 core functions
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|dentify statistical data anomalies
Provide long term data trends
Drill down on individual patients
Map disease over space and time
Descriptive analyses
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Hospital Data Patient ID for State and
Local Public Health Follow-Up

 BioSense Patient ID

- Used to distinguish a patient uniquely across
all visits to a single facility, or across all visits
to a healthcare system when a common
patient identification system is used

- Can be used by the healthcare facility to
associate BioSense patient data to the
patient’s medical record

* No personally identifiable information

A "-’-"’N‘h-__;_

{( SAFER+*-HEALTHIER+* PEOPLE },%%A




BioSense Application Development Activities

» Migrating VA and DoD data to the hospital
data modules so all data are analyzed and
displayed in the same way

* Providing capabilities for custom queries

* Providing an application via the CDC Secure
Data Network that will display BioSense flu
data alongside traditional flu surveillance data
sources
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Biolntelligence Center

* |nitiated June 2004

» Dedicated analysts use BioSense system daily
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Characterize data anomalies

Analyze data in relation to known public health events

Provide support for state and local PH and hospital

usSers

|dentify problems and enhancements
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BioSense

Example Screen Shots
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BioSense

Home |

Home Page

VA, DoD, & Lab Test Order Data*

Analytic Home Page

Consolidated Line Graphs

[ Syndrome Specific Line Graphs ]

Syndrome Specific Maps

Syndrome Specific Tables ]

Analytical results for all
syndromes displayed in
sumrnarized format, maps,
graphs, and tables.

Time series graph display with all
data sources plotted on each
syndrome graph.

Time series graph display with
separate data source graphs for a
single syndrome.

Map display with separate data
source maps for a single
syndrome,

Tabular display with access to
detailed line lists of records for a
single syndrome.

Real-time Hospital Data

Syndrome counts for patient chief
[ chief Complaint/Diagnosis ] complaint and physician
diagnosis,

List of statistical anomalies for

Statistical Anomalies
syndrome counts and rates,

Time series graph of user-
selected data, including statistical
analyses.,

Time 5Seres

Descriptive statistics of user-
selected data, including ability to
create subsets,

Describe

Census Display of hospital census data.

Map of the Unites States
displaying national distribution of
disease indicators.,

National Map

Neqative BioWatch Results

Bio'Watch laboratory test results for environmental air samplers within
your jurisdiction(s).

*Nata not currently available in real-time.

Home | WA DoD & Lak Test Order Data Real-time Hospital Data Megative Bicistch Resuts |  Comtactllz | Help |
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Chief Complaints and Diagnoses Summary

Syndrome

(Demonstration Data)

Hospital Chief Complaints and Diagnosis

Atlanta-Sandy Springs-Marietta, GA, 0607 f2007
is: W2, 100 Day urrence Interval Threshold,

next day Submit

Patient Class

Dutpatient Emergency Department Inpatient

Reason Working Final Chief Working Final Yorking
for Yisit Diagnosis Diagnosis Complaint Diagnosis Diagnosis Diagnosis

SAFER*HEALTHIER* PEOPLE

Prirt

Final
Diagnosis




Statistical Anomalies
(Demonstration Data)

Statistical Anomalies

prings-Marietta, Ga , from | :

Pririt

Data Type Patient Clazs Anomaly Date Anomaly Location Observed Count Recurrence Interval (Days) Expected Count* Obs.Exp. Rate per 1000 Visits

Cells highlighted if analyses were statistically significant.
U indicates that the ratio of observed to expected is undefined due to the expected count being zero.
* Expected value based on the W2 movwing average.
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Time Series
(Demonstration Data)

Time Series

Fever Syndrome
Emergency : Chief Complaint Data
All Facilities, ATL
From 04/16/2007 to 061172007
Analysis: W2, 50 Days Recurrence Interval Threshold,
Mumber of Wisits = 61

L 5=
Ay \]

0416 04723 04430 0s/07 0s/14 05721 05/28 05/04 05/11

& Count % ¥ ¥ Statistically Significant Result
— — — Count-Expected Yalue & & A Data Change

&—8—& [ate * Haliday

— — — Count-Expected Yalue Monday

* Rate per 1000 visits

X Rate per . . .
Date Day Count 1,000 Visits all ¥isits Links Comments

06711 JEkNl . map / patiert list
map / patiert list
map / patiert list
map / patiert list
06 /07 I / patient list

SAFER HEALTHIER * PEOPLE




Patient List

(Demonstration Data)

Patient List

Fever Syndrome
Chief Complaint Data

Emergency , &ll Facilities, ATL , from 04/16/2007 to 06/11/2007
Murmber of Visits = 61

Page |1 |of 2

Patient patient Patient Patient Reason for Visit (Outpatient))  Physician
Visit Date Facility Patient 1D Age Gender Chief Complaint{ED)/ Working Final Diagnosis

Zip S Cliss Reason for Admit{inpatient) Diagnosis

0s/18/2007 Hospital & BIO-00D1ES FEVER.;

. R FEWER/SICKLE CELL
05/20/2007 Hospital 6 BIO-003E9S DISEAS; HC;

0s/22/2007 Hospital & BIO-003F7E FEVER.;

05/27/2007 Hospital & BIC-002F0F DIZZv/FEVER-103;

0s/28/2007 Hospital 6 BIO-0059CD FEVER / L EAR PAIM;

0s/28/2007 Hospital & BIO-002704 FEVER/VOMITING;

05/29/2007 Hospital 6 BIO-005B5B FEVER.;

0s/30/2007 Hospital & BIO-001CD3 FEVER/SWEARTING;

05/30/2007 Hospital 6 BIC-003BDD FEVER/COUGH/CONGESTED;

05/30/2007 Hospital & BIO-005C1D FEVER.;

<|=<]=|=]=|=l=|=<]|=

05/31/2007 Hospital 6 BIC-005CDF FEWER H& SORE THROAT;

FEVER;

06/01/2007 Hospital & BIO-005D4 4 FEVER |

—

06/01/2007 Hospital & BIC-005D4C FEVER;

06/02/2007 Hospital 6 BIQ-005D50 FEVER.;

06/02/2007 Hospital & BIO-005D7F FEVER;

< |=<]=<]=

06/03/2007 Hospital 6 BIO-006ESE FEVER.;

FEVER/POSS

06,/03/2007 Hospital & BIC-00ZF3E CONSTIPATION; SICK;

-
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Patient Detall
(Demonstration Data)

Patient Detail
] atient ID: BIO-005CDF
tID: B78~1124

ense P

mm Facility

mm Patient

tpatient
E Ernergency
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Patient Map
(Demonstration Data)

Fever Syndrome
Chief Complaint Data

Emergency , &ll Facilities, ATL
Date:06/07 /2007

Map Tools
Mirrra . Fanni _ Zoom In
m - 1anersna ﬂ Zoom Cut
' & Reset Map
Bartow ; A — 2|
O&/07/ 2007

Paulding N Facilities

Lakes

ﬁ Cleburne D-Dllgl A5 - Counties
ZIP codes

Visits per ZIP

Harris
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Describe
(Demonstration Data)

Describe

Respiratory Syndrome
Emergency ; Chief Complaint Data
Hospital 6, ATL
From 02/14/2007 to 02/20/2007

Gender

Patient County
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Overview

		BioSense vision and approach

		Initial data sources

		Hospital data, analysis, and visualization

		BioIntelligence Center

		BioSense Application demonstration
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BioSense Vision

		Provide local, state, and national health situational awareness for suspect illness and cases of disease before, during, and after a health event

		Help confirm or refute the existence of an event; monitor its size, location, and rate of spread
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BioSense Approach

		Real-time delivery of healthcare data to BioSense from hospitals, labs, ambulatory care settings, and other health data sources

		Electronic “views,” analytics, and reports for national, state, and local public health, contributing healthcare organizations
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BioSense - Major Functions

		Create a “system of systems” 



Link state and local biosurveillance systems

Co-display data from other systems (e.g., Flu Division, Poison Control Centers)

Provide a unified national view

		Provide data to state and local health departments

		Promote the use of technology standards

		Advance knowledge through external grants and in-house research/development
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Initial Data Sources

		National daily batched data

		Department of Defense (DoD) (n=466)



ICD-9-CM diagnosis codes

CPT procedure codes

		Veterans Affairs (VA) (n=905)



ICD-9-CM diagnosis codes

CPT procedure codes

		LabCorp



Reason for test orders (ICD-9-CM) 

Diagnostic test orders
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Hospital Data

		N=366 hospitals

		Foundational: demographics, chief complaint, final diagnoses, disposition, hospital utilization

		Clinical: vitals, triage notes, working diagnosis, discharge summary

		Laboratory: microbiology orders and results

		Pharmacy: medication orders

		Radiology: orders and interpretation results
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Disease Indicators

		First generation



11 syndromes (e.g., respiratory, gastrointestinal)

Created by working group in 2002 as bioterrorism (BT) indicators

		Second generation



78 sub-syndromes (e.g., pneumonia, URI)

More specific concepts for BT and non-BT

		Future: laboratory, radiology, pharmacy data
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Data Analysis

		W2 (modified CUSUM)



Current data compared to 7 day moving average with a 2 day lag

Weekdays compared to weekdays, weekends compared to weekends

		Empiric recurrence interval

		Units of analysis 



Facility 

Combining data for all facilities within a metro area or state

		Additional data analysis methods being developed



Spatio-temporal analysis (SaTScan)

Several regression methods being compared
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BioSense Application

		Jurisdiction-specific access granted to local/state/federal public health authorities and hospital users

		5 core functions



Identify statistical data anomalies

Provide long term data trends

Drill down on individual patients

Map disease over space and time

Descriptive analyses
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Hospital Data Patient ID for State and Local Public Health Follow-Up

		BioSense Patient ID



Used to distinguish a patient uniquely across all visits to a single facility, or across all visits to a healthcare system when a common patient identification system is used

Can be used by the healthcare facility to associate BioSense patient data to the patient’s medical record

		No personally identifiable information
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BioSense Application Development Activities

		Migrating VA and DoD data to the hospital data modules so all data are analyzed and displayed in the same way





		Providing capabilities for custom queries





		Providing an application via the CDC Secure Data Network that will display BioSense flu data alongside traditional flu surveillance data sources
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BioIntelligence Center

		Initiated June 2004

		Dedicated analysts use BioSense system daily 



Characterize data anomalies

Analyze data in relation to known public health events

Provide support for state and local PH and hospital users

Identify problems and enhancements
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BioSense









Example Screen Shots
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Home Page
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Chief Complaints and Diagnoses Summary

(Demonstration Data)
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Statistical Anomalies

(Demonstration Data)
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Time Series

(Demonstration Data)
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Patient List

(Demonstration Data)
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Patient Detail 

(Demonstration Data)
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Patient Map

(Demonstration Data)
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Describe

 (Demonstration Data)
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c BioSense

ome |

Analytic Home Page

Consolidated Line Graphs

Syndrome Specific Line Graphs.

Syndrome Specific Maps

Syndrome Specific Tables

Analytical results for all
syndromes displayed in
summarized format, maps,
araphs, and tables.

Time series graph display with all
data sources plotted on each
syndrome araph,

Time series graph display with
separate data source graphs for a
single syndrome.

Map display with separate data
source maps for a single
syndrome.

Tabular display with access to
detailed line lists of recards for a
single syndrome.

*Data not currently available in real-time.

Home |

VA.DoD, & Lab Test Order Data |

Certers fo Dissase Cortoland Prevertion, 1600 Clfton R, Alsta, GAJIE33, U5 A
el (404)B28-3311 Pl Inuirce: (404 29-3604 £ 003113408

Feabtine Hospisl Data

Chief Complaint/Diagnosis

Syndrome counts for patient chief
complaint and physician
diagnosis.

List of statistical anomalies for
syndrome counts and rates.

Time series graph of user-
selected data, including statistical
analyses.

Descriptive statistics of user-
selected data, including ability to
create subsets,

Display of hospital census data.

Map of the Unites States
displaying national distribution of
disease indicatars.

Biowatch laboratory test results for environmental air samplers within

your jurisdiction(s).

Necstive BidWetch Resuts

“FIRSTGOV

| Contectus | belp |

CoC Home

Department of Heath
2nd Humen Services
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- visit

Patient Detail

BioSense Patient ID: BIO-00SCDF
BinSense Visit ID: 878~1124

Mastar Faclity
Sericing Faility
Addrass

Phone

Biosense Patisnt ID
Doe.

Gandar

Race

Ethnicity

Caunty

2ip Code
Occupation
Industry

Biosanse Analysis Visit 1D
Biasanse Visit 1D

Age

Dite Admitted

Dats Dischargad
Hospital Department
Point of Care

Dats inta this Locstion
Patient Class
Admiszion Type
dmit Source
admizsion Lavel
Employment Related
Discharge Disposition
Desth Indicator
Deceazed Date

Hospital Group 1
Hospital &

Lawrencaville, 64 30045
555-555-5555

810-005CDF
11/1958

W male
2106-3 white

25
43084

ass81
a78~1124

8y

04/26/2006 11:27 M
04/27/2006 06138 PM
Genaralffamily pract

© outpatiant
€ Emergency




Hospital Chief Complaints and Diagnosis

Atlanta-Sandy Springs-Marietta, G&, 06/07/2007
Analysis: W2, 100 Days Recurrence Intsrval Threshold.

Date | [oe/o772007 | [previous day ) ((mext day ) [ submit

Patient Class

Outpatient Emergency Department Inpatient
synd Reason  Working Final Chief  Working  Final  RS2%%  working  Final
yndrome for visit Diagnosis Diagnosis Complaint Diagnosis Diagnosis or Diagnosis Diagnosis

admit

Botulem fice B B o o o

rever . B o o o

Gastrointestina! B B B . o o o o o

Hemorrhagic

Tliness. o o

Localzed

Cutaneous Lesion o o o o o

Lymphadenits B o

Neurslogica . o

Rash B o

Respiratory 2 o

severe Tiness or

&5 o s o 0 0 0

oecific Infection | 1 o o o o o o o o
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Current BioSense Facilities
- June 2007 -

ICENTERS FOR DISEASE"
ICONTROL AND PREVENTION

BioSense Hospitals (357)
@ DoD Facilities (369)
BloSense ¢  VAFaciliies (893)

Division of Emergency Preparedness and Response
Centers of Disease Control and Prevention
June 2007





Describe
Respiratory Syndrome
Emergency : Chief Complaint Data
Hospital 6, ATL
From 02/14/2007 to 02/20/2007
Number of Visits = 21

Population Description: Age Groups

Count Percent

50+ Yoars | NEE——— 10 d8%
20-49 Years| NEE——— R
4-11 Yoars (m— 2 ss%
12-13 Years|HE 1 48%
Servicing Facitty Age Groups Gender Race Hou of Day.
— | | e — r
Patirt County Hosptal Patert Class. Syndrome Sub-Syndome Hosptal Patent Class
by Data Type E = e





Statistical Anomalies

Atlanta-Sandy Springs-Marietta, GA , from 03/18/2007 to 06/11/2007
Analysis: W2 , 50 Days Recurrence Interval Threshold.

Observed Count Recurrence Interval (Days)

Expected Count*

Obs.Exp.  Rate per 1000 Visits.

Cells highlighted if analyses were statistically significant.

Uindicates that the ratio of observed to expected is undefined due to the expected count being zero.

* Expected value based on the W2 moving average.




Time Series

Fever Syndrome
Emergency : Chief Complaint Data
all Facilities, ATL
From 04/16/2007 to 06/11/2007
Analysis: W2, 50 Days Recurrence Interval Threshold.

Number of Visits = 61
print
5
4
3
2
1
o1
04716 04723 04/30 0s/07 0s/14 0s/21 0s/28 06/04 06/11
- Count * Statistically Significant Result
— — — Count-Expected Value A A A Data Change
e Rate * Holiday
— — — Count-Expected Value Manday

* Rate per 1000 visits

¢ Rate per

Date Day Count , (555 BeF all visits  Links Comments
06/11 [T IS 0.0) 24lmap / patit |
06/10 [ENI I [ 22]nap / patirt |
0609 IEENIE [ 2t}nap / patit |
0603 I IEY T111] 18map / patiet is|
06707 ECE ) 157.9] T 9lmap 7 patient list]





Patient List

Fever Syndrome

Chief Complaint Data

Emergency , All Facilities, ATL , from 04/16/2007 to 06/11/2007

Number of Visits = 61

page L lofz pring

ol (e et S5 Patient 0 conder TR Gt Comotim . Vionng,  FinalDgnosi
Reason for Admit(inpatient)  Diagnosis.

os/i3/2007 | sooss | oa | wospiels | siooopues |1 o | ¢ | o e,

ossavenn | wsis | on | vome | sioossean [c0 o] w |vor | BRI ce

osrzzrz007 | sous |_on | wesmrats | siowwr | v| v | o e,
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ver Syndrome
Chief Complaint Data

Emergency , Al Faci
Data:06/07/2007

L3 1+ k) Map Tools
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BioSense - Purpose


Provide a GIS, Analysis, Visualization and Reporting tool to facilitate analysis of public health and clinical information for city, state, and regional epidemiologists for early warning detection of potential bioterrorist activities.











BioSense – Description


			Acquire access to data from existing national resources including, at least, VA/DoD sentinel sites, nurse call line data, LRN lab results data, electronic laboratory test “requests” from national labs, OTC pharmacy sales 


			Engage partners directly in the process.


			Concentrate data in a repository with as little cleaning and other processing as possible.


			Provide an effective standards-based Web-based Visualization and GIS capability.














BioSense - Schematic
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BioSense - Visualization


			Provide a Web-based Visualization of the data as time series including


			Allowing the user to select multiple variables for plotting


			Allowing the user to create “indices” combining several variables for plotting


			Providing for multiple levels of security e.g. Regional, State, City as appropriate to the user. 














BioSense - Visualization


			Web-based Visualization capabilities to include


			User configurable x and y axis scales.


			Saving of user specific configurations


			Comparative plotting of data for multiple regions or a region relative to the remainder of the country 














BioSense - GIS


			Provide a GIS capability including


			Topical mapping of one or more variables or “indices” by county


			Mappings of data including representation of the locations of data sources.


			The ability for the user to select which geographic areas to display, and to save that selection for future use.














 BioSense – Future Goals


			Many other capabilities are planned for the future.


			To make the data downloadable by the users


			Support geocoding options other than county


			To make the visualization tools directly available to SHD’s for their use.


			To normalize data to PHIN standard vocabularies


			Graphs will be able to show historic, reference e(national, regional) values, and smoothed seasonal baselines where available? 














BioSense – Future Goals


			Provide GIS support for 


			overlay maps of a) variables or indices and b) population density for work / residence 


			overlay maps of a) variables or indices and b) prevailing or actual winds and weather patterns


			Time-series mapping of data. 














BioSense – System Layout
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BioSense – Visualization 








Group X(Respiratory Illness) - Region N (Anytown)
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