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Communicable Disease
Contact Investigation

 Agents transmitted via airborne route
(droplet nuclel or droplets)

— SARS (hew communicable disease)
— H5N1 influenza (new communicable disease)
— Measles (vaccine-preventable)

— Tuberculosis (TB)



Why Do Contact Investigations for TB?

« Every Case was once a Contact!
— To stop TB transmission

— To identify additional cases, ensure proper
evaluation and treatment to make them
non-infectious and cure their TB disease

— To prevent newly infected contacts from
developing active disease

Highest priority: HIV positive, young children
(particularly time-sensitive)

Kainer et al, PHIN conference, 2006



Tennessee’s Experience in Using CDC’s OMS:
Complex TB Contact Investigation

* Needed a data management tool to track
complex follow-up on all cases In this
cluster (19) and their contacts

 Extensive contact tracing with large
numbers of contacts

— One case alone had over 200 contacts
identified requiring follow-up including
many children, and persons at risk of HIV
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Requirements

* Needed to collect detailed information to
Interrupt transmission
— Relationships (familial and social)

o Allows identification of patterns which may
contribute to transmission

* Allows for alternate methods for contacting
cases/contacts (through relatives/friends)

— Exposures (to persons and to locations)

* In this investigation, involved multiple households
and locations where shared activities occurred
(baby-sitting, drug use, sex)

Kainer et al, PHIN conference, 2006



Original Exposure Triangle concept

Intended to represent
that Subject, Location
and Time are all critical
data in understanding,
tracking and inter-
relating exposures

Conceptually,
Communicable Disease
Investigators are seeking
patterns in the overlap of
subjects, time-periods
and and locations
Xposure_re|ate involved in communicable
Event or Activity disease incidents

Problem: exposure time
is a duration - not a point 7

Doug Williscroft, MOH, B.C., Canada



Modified Exposure Triangle

(Location is the base of each triangle and its end-points are Start and End times)

Location-Time line

Xposure-related
Event or Activity

Location

Start time End time

Doug Williscroft, MOH, B.C., Canada



and Transmission Triangles

(related by common location)

Start of potential transmissibility
(at Location X)

Period of potential exposure

Event Triangle Exposed
Subject (Contact)

Source Transmission
S Event Triangle

Location X

End of potential transmissibility

Adapted from Doug Williscroft, MOH, B.C., Canada



TB Contact Investigation in TN

Subject A

(Potential Source) Exposures

Subject B

Exchange of Sex
for Drugs, Drug Use Subject C

Subject B (again

Household N (very small,
crowded, poor ventilation)

Adapted from Doug Williscroft, MOH, B.C., Canada
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Requirements

—Shared activities

* In this particular investigation: drug use,
exchange of sex for money/drugs

—Follow-up Information
 TB skin testing (infected with TB)
 Chest X-rays (active TB disease)
e Treatment

11
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CDC’'s OMS 1.1.53 beta

« Demographic and investigation-specific
Information

 Exposure-contact relationships for many
entity types:
— Persons, animals, objects, organizations,

events, travel events, vehicles
(conveyances), and locations

 Create relationships between any entity
— Household, social, occupational, etc...

12
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Core Tab: Demographics

Mame: John Doe TN 1 Date of Birth: Jan 1, 1950
Reported Age: 6 Yea'S  Gender: Male
Case Status: LTEL

& supplemental Data - |

|C?' Mew | 3 ©)

— )
_s'-l_J,J Characteristics @ Irwestigation | % % 4 Exposure Contacts ‘ﬁ Relationships

|

Name: Telephone:
Legal A4 [‘Joh" Doe Home -
Mickname: |
Address: Email:

: 1234 Main Street
ooo |
IRATE 7 Memphis, Tennessee 38105

[ This is the mailing address.

Date of Birth:

Is the patient

Personal: w| |

a0ty 406-6506

Primary Emplayers |

Occupatian:

Reported Age:

deceased? | Mo

Race: AFtican Ametican

(Check al O american Indian, Alaskan
that apply) O asian

O Pacific Island, Hawaiian

Ethnicity:
Marital Status:

Saocial Security Mo,

Driver's License Mo, |

Issuing Skate:

Country of
Citizenship:

Passport Mo, |

Issuing Country:

Country of Birth:

Speaks English? |

ﬂ Primary Language:

Height: | | j Hair Color:
] p If Femnale
Size/Build: | pregnant’?

Kainer et al, PHIN conference, 2006
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56 ‘ears j Gender: Male
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555-55-5555

LedLeflel Lo fLel

Complexion: |
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™ OMS

—Flexibility to include any additional
data specific to the investigation

e Use of supplemental data tables — can
be anything

 Examples may include risk factors,
clinical information, laboratory
testing, treatment, study
guestionnaires, isolation/quarantine,
vaccinations, etc.
—[Note: OMS 1.2 has laboratory &

countermeasures module (treatment,
vaccinations & isolation/quarantine]
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Bl Supplemental Data

| L Sl L _J ,__J Lg
-] " 4 Y Expand &l & ” H] Close Form |

bl -
Mew Record || Delete Record || Remowve Elag Collapse Al ' Record 1 of 1 ’ Help l

[Sel; [ME5R TE Investioah |j Yersion |-:Defau|t:— MZR TB Investigation i Testing aﬂ ] ’ Refresh ]]

[ [v show unavailable (skipped) questions. @) Required fields Questions marked with "i.' require review and validation befaore removing the Flag ]

Waz a chest wray taken? j

|"|”es
Date chest w-rap was taken:

(094142005
Rezultz of chest w-ray

An eguivocal calcified granuloma over right lateral rib but nothing to zuggest to active TB

Was contact started an treatment’?
['Ves
If ez, wasz this window treatment™?
® Mol
(3 ezl
(3 Unknown (9]
D' ate treatment started:

Diid treatment end?

Sate Fasiaant aodtat
S i e aiae

Fdit L= | Rerord 1 aF 1



Daily Reports to Drive Investigation

 Reports created in Microsoft Access to allow
for ease of use by investigators

— Line listings
— Missing data reports to identify

communication gaps and needed activities
for each case/contact

— Daily Activity Report

e Printed on a daily basis for field investigators and
clinic staff

« Made managing multiple large contact
Investigations possible, decreasing the chance of

patients being missed
16
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Socilal Network Analysis

Data entered into OMS were able to be extracted and imported into social networking software
using SAS. Because OMS captures relationship and exposure information, the strength of
relationships and associations between persons and places, for example, can be easily describeij7

Kainer et al, PHIN conference, 2006



Tennessee’s Experience in Using CDC’s OMS:
Results (cont’d)

 Overall Reports and Data Analysis

— Able to easily harvest data for analysis In
statistical package and social networking
software through the use of SAS and ODBC
(Open Database Connectivity)

“The power of OMS is intoxicating”

Jennifer Ward, Epidemiologist
Memphis- Shelby County Health Dept.
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Tennessee’s Experience ir_1 Using CDC’s OMS:
Conclusions

« OMS is a powerful tool for managing contact
Investigations

* In conjunction with SAS, MS Access, social
networking software, and GIS, use of OMS
greatly improves epidemiologic response

e Sustainable tool for managing multiple and/or
large contact investigations

— Ease of data entry

— Standardized vocabulary

— Dynamic, versioned supplemental question sets
— Ease of data extraction and analysis

19
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CSTE Assessment

« Conducted in February 2007

- _ + 50 States and 11 large city
) public health jurisdictions

T AR

.« Assess need for an OMS

s e Gathered data on which
et Teatures were considered
most important.

Council of State and Terﬁtnrial Eeideminlngists

Leaders in Applied Public Health Epidemiology
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CSTE Assessment

e Response Rate:
—50/50 (100%) States

—6/11 (55%) Large cities/urban
areas

oo,
L 13"

Council of State and Territorial EEidemiologists

Leaders in Applied Public Health Epidemiology
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Summary of CSTE Assessment

e States and local public health departments
stated that it iIs very important to have a
system such as CDC’'s OMS

 Most jurisdictions do not currently feel
prepared for data-management of a large,
complex outbreak

« Many jurisdictions have not developed an in-
house solution and were planning to
evaluate/ implement CDC’s OMS 1.2

22
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Summary of CSTE Assessment

e Strong interest in CDC-OMS as a possible
solution

— limited exposure to the most recent version

— concerns over whether the application will continue to
be developed and supported to meet the outbreak
management needs of state and local health
departments

o States and public health jurisdictions want OMS
to be able to exchange messages with
surveillance and laboratory systems

e Strong interest was expressed in having OMS
able to be deployed as a web-based and client-
server application

Council of State and Territorial Eeideminlngists

Leaders in Applied Public Health Epidemiology
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CSTE Recommendations

 Reinstate federal support for CDC’'s OMS
1.2 (deployment, training)

« Reconvene OMS working group

 Await feedback from experience of CDC’s
OMS 1.2 in the field and input from the
OMS working group before evaluating
future enhancements

* Prioritize specific high value
enhancements (e.g., messaging)

24
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Importance of OMS Exchanging

Messages with Other Systems (N=55)

Disease surveillance system (e.d. HBSNHEDSS)
Laboratory Response Network (LEN)/Puhlic Health Lab
Receiving Laboratory Results {(ELR)

Immunization Registry

Countermeasure Response Administration (CRA)

Master Patient Index

Ordering lahoratory tests electronically
Electronic Medical Record {(EMR)

Biosense

Practice/patient management System (PMS)

Ho. of Jurisdictions

B Very Important OSomewhat Important B Nice to have, but not important  ONot important

Council of State and Territorial Eideminloists

Leaders in Applied Public Health Epidemiology




Gaps/Next Steps for AHIC

e Data-needs for management of exposures
In healthcare settings

— capture and easily access information on
patient/staff movements (location, entry/exit
times)

e Advocate for additional federal
Investment in tools for outbreak data-
management such as CDC’s OMS

26
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Questions?
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OMS

Developed by NCPHI, CDC In
recognition of importance of
of robust data management
capacities during large or
complex outbreaks due to
natural (e.g., SARS, West
Nile) or other causes (e.q.,
terrorism)

AS



OMS

Supports many functions
Important for

—Initial characterization
—lInvestigation
—response
—containment

of outbreaks

30



OMS Working Group

 Representatives from state
and local health departments

% 40 - Worked closely with CDC
- since 2005

. .+ Evaluate existing functions
L. Prioritize new features
A" « A TRUE PARTNERSHIP

-« Input was sought and
.. APPLIED




OMS Development & Support

e In September 2006, CDC
paused development and
' support for CDC’'s OMS

77} « Wished to assess the need for

» Evaluate capacity of CDC’s
G| OMS to meet that need

-z 7.




Importance of Data-Management
System Such as OMS (N=54)

Very Important
78%

Somewhat
Important
20%

jce to have,
hut not
important
Council of State and Territorial Epidemiologists 2%

Leaders in Applied Public Health Epidemiology



Level of Data-Management
Preparedness (N=55)

Somewhat
Prepared
1%

Council of State and Territorial Eeieminlngists

Leaders in Applied Public Health Epidemiology
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Jurisdictional Development of
In House Solutions

10 completed building an in-house
solution

—5 (50%) stated that it met their needs

11 development in progress
« 31 did not attempt to develop in-house
solution

Council of State and Territorial Eeideminlngists

Leaders in Applied Public Health Epidemiology
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Interest In and Commitment to
CDC’s OMS

e 33 (60%) jurisdictions were interested In
Implementing CDC’s OMS version 1.2, but most
had not had a chance to evaluate it yet

Future commitment to CDC’s OMS
e 12 (22%) committed to implementing CDC’s OMS

e 17 (31%) had planned to implement CDC’s OMS,
but are now concerned about future development
and support for OMS from CDC

10 (19%) had alternative plans

36
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Important Areas of Functionality for the

Management of Outbreaks (N=55)

Easy to navigate within application

Flexible/easy to create & revise guestionnaires

Easy to format data entry screens

Multiple simultaneous users at different levels...

Import new records

View, export & analyze data in intuitive tables

Suitahle for small & large, simple & complex outhreaks
Robhust case & contact management, track follow-up activities
Easy to store and modify sets of questions from previous outhreaks
Import or update data into existing records

Easy to create, display and analyze relationships

Jurisdictions

B Very Important OSomewhat Important B Nice to hawe, but not important O Not Important

Council of State and Territorial Eideminlnists

Leaders in Applied Public Health Epidemiology




Preferred Deployment for OMS (N=55)

O Web-based
(1 Client-Server

B Client-Server w/ access
via Citrix

@ Both Client-server and
web-based deployment

l Other

Council of State and Territorial Eideminlnists

Leaders in Applied Public Health Epidemiology



W Analysis and Reporting

 Detalled search parameters able to be

combined & saved

Tables can be linked by Global Unique
Identifier (GUID) to combine information from
different tables to tailor generated reports

* Direct access to OMS data through SAS
(ODBC connection)

* Able to manipulate data in SAS & export to
MS Access (any version)

* Able to create reports & daily investigation
follow-up activity sheets in MS Access

Kainer et al, PHIN conference, 2006

With MS
Access

2003

Without
MS
Access

2003

w
((o)



Results

 Data entered in OMS, manipulated Iin
SAS, exported into Microsoft Access
and social networking software and a

GIS

Kainer et al, PHIN conference, 2006
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Case Line Listing
wg—

Nz e Age Uit mvesfipion Satus Health Status Caze Siatus fafections
Perod Sard

Smith, John g2 “ear Clas - i e TB Active Confirmed-Culture Positive 140122004

Smith, Many 27 ear Aitive Ongoing Unknotun U rk nown

Doe Jane 4 “ear Active Ongoin; TB Active C anfirmed- 5 putum Smear +

 Multiple types of line listings were created In
Microsoft Access using the OMS data.

 The line lists were used by multiple types of
staff to manage the investigation
(epidemiologists, disease investigative
specialists, clinicians, and case managers).

41
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Missing Data Report

Aclive - Ongoing Investigations with Missing Critical Data

Mame: Sl Jobn e E Yaars
Dade 15 FPD Fliced Dale 138 FRO Reed 16 FROD Resak ey

(2005 (s s n

AR Dade

Mame: Zih, Mak

« Example of areport that was generated to identify
active investigations with missing critical data.

 Reports of this type can also be used as a line listing.

 The ability to pull data out of OMS allows for limitless
possibilities of reports and logs to assist the

Investigation. 42
Kainer et al, PHIN conference, 2006



Daily Activity Report

Eaatf}f Activities — [nvestigator: Susan Mitchell Reports were gen erated
S I cach day for the
investigators and other
field staff to outline
activities for each case
Smith, ought Notes or contact assigned that

Sally
day.

 Field staff could record information on these sheets to be
entered into OMS at the end of the day.

« Activities could also be prioritized by case status and
Investigation priority.

 This allows many activities to be recorded and given a
follow-up date, preventing important tasks from being

missed.
Kainer et al, PHIN conference, 2006
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