[ABSTRACT

Investigating transmission paths to establish the
cause of infection is time consuming and requirefs
dedication to detail in the information managemsg
process. Principles of exposure science influen
public health interventions related to diseases sy
as Middle East Respiratory Syndrome (MERS) g
Ebola. Contact tracing and information tool desig
factored into the ability to successfully manage
MERS in Saudi Arabia. The public health
implications can be adapted for Ebola control.
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Public HealthOs ability to investigate acquisition and transmis|

sion
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[RESULTS

of infectious agents during the process to investigate and mat
cases and contacts is broadly termed exposure management.

Exposure management functions must be conceptualized and
designed to manage a broad array of situations that may be

ag

0SL

lencountered in public health. These situations or routes of ex
may include:

1! Person to Person

1! Food/Waterborne

11 Fomites

11 Vector borne

Exposure science principles that are applicable to social netw

analysis and contact tracing include:

11 Point of contact between the at risk individual and the situg
is the optimal point for both understanding and controlling
effect on human health

11 Outcome experienced by an individual or population could
possibly be spread to others

11 Feedback loop includes how health outcomes can alter act
and behaviors among individuals that affect subsequent
exposure

SOCIAL NETWORK ANALYSIS

11 Research into how patterns of human contact affect the
transmission of disease

11 During outbreak analysis enhanced contact tracing can inc}
yield brought in for testing, treatment, and education

¥1Can be used to identify priority cases and/or contacts for tg

11 Infection prevention and control simulations may be condu
to show potential impacts of N95 masks, Plexiglas barriersj
social distancing, and surgical masks on patients

CONTACT TRACING

11 Process of identifying the relevant contacts of a person wit|
infectious disease and ensuring that they are aware of thei
exposure

11 For MERS and other respiratory diseases, contact tracing
involve domestic or other close social contacts

Y1 For Ebola healthcare workers and those involved in final
disposition of an infected cadaver are at risk

[METHODS

11 Case Study/Field Observations at Saudi Arabia Ministry of
Health and related facilities from January 2010 through
September 2014

11 Onsite during planning and implementation of communicaQ
disease management, surveillance, and reporting sy

1! Saudi Ministry of Health began updating public health surveillance system policy, procedures and tools in mid 2011 as part|
overalleHealthStrategy designed to modernize and standardize public health surveillance infrastructure across the Kingdom

1! Current state assessment of communicable disease related public health policies and procedures were completed in 2011
programs within the Ministry of Health including STI/HIV, TB, Vaccine Preventable, Respiratory, Zoonotic, and Environment

1! Priorities were set with respect to diseases and situations based on available clinical and epidemiological evidence

1! New communicable disease case management and surveillance tools phased in starting July 2012 with planned 3 year ho

4! Key challenges noted included mass gatherings related to Hajj and cultural implications of STI reporting

11 Not the least of the challenges noted has been the ongoing MERS outbreak that was first detected in 2013

Confirmed MERS-CoV symptomatic cases
by week based on date of onset (2014)

and implementation

11 Detailed analysis of case and contact management busine|
processes

11 Critical application of principles of exposure science to the
practice of public health interventions, exposures, and con
tracing situations in Middle East/Africa region

Outcomes
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] [summary |

of an] 1! Exposure science strives to create a narrative that captures the spatial §nd
temporal dimensions of exposure events with respect to acute and longjteri

hcrog  effects on human populations and ecosystems

bl 11 Collection and analysis of quantitative and qualitative information needdd tc
understand the nature of contact between receptors (such as people or

izon situation) and physical, chemical, or biologic causative agents.

11 Structured data collection provides the opportunity to assess transmissipn ¢
acquisition of an infectious agent for use in social network analysis and
contact tracing.

Seasonal occurrence of MERS cases in spring 2013 and 20144
X L [PUBLIC HEALTH IMPLICATIONS |
(and likely again in spring 2015)
11Key challenges faced in the MERS response: 11 Exposure science theory directly influences public health interventions gnd
11 Notification of new cases via front line providers slow chinich deci§ion-making performed during the cgntact tracing process fqr
11Case exposure assessment questionnaires not done, incqmplete infectious diseases such as MERS and Ebola virus
11 Contact management process slow, inefficient, incompletd . o
|1 Data analysis hampered by reporting delays and missing fata Lessons learned that are applicable to Ebola virus include:
11 Identifying acquisition situations and establishing the potential for ongoipg
New surveillance tools allowed Saudi to efficiently manage transmission of an infectious disease are key to containing the spread gnd
cases of MERS using structured data to investigate transmigsion. limiting complications by judicious use of prophylactic interventions
Improved contact tracing in the case management system Jas
OI\TE EACTOR in decregsed numbers of cagse& Y L] eHgaIthsqutions enable the appropriateldocumentation of index cases and
their contacts to support outbreak containment
Reporting and case management system deployment provides 11 Ensuring data integrity requires tretealthsolutions supporting holistic
four||d_ati0n_ forfevidence based response to a complex and Z;it::?gr:tn;asgac?fﬁ:xg&ISLObrI?;I?g:IltIEI(r::slgjrizz);g:;l:g" and enabling
evolving situation :
1| Establishing a single record with an easy shift from contact to case rgcol
| Significant Actions to ensure that history is maintained
11Improved hospital infection control by tracking exposures| . . . .
. ¥ Mass uploading of large contact lists and automatic creation of
11 Fast tracked surveillance system deployment X S N -~ . .
X A . ploy investigation records (mass transportation such as airline, cruise shig)
11Active contact management using structured data
11Improved data collection to allow scientific investigation of - . . A . .
transmission sources involving humans and non-humans| 11 Auto assignment of investigation records to case/contact investigatorfs
1Improved transparency of processes and accept assistante 11 Rapid assessment of contact dispositions to ensure follow up is complet
St_rL!ct_ur-ed exposure event data allows pr_ogre;s_towards 11 System alerts to indicate when multiple investigations are linked to sipgl
minimizing human to human spread and identifying sources pf P
X . . . . source, possibly indicating a cluster or outbreak
infection that included animals and products (camels, camel milk)
Disease investigators and epidemiologists must encourage the collectioh o
An individual confirmed case may have multiple structured data at the front lines of public health to ensure information ig
Transmission Events (TE) that could be situations that available for strategic public health interventions and related actions.
potentially expose multiple people. Sample structured
data shown below arfdED arrows in diagram.
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An individual confirmed case may have been potenfally Saudi Arabia Ministry of Health & September 4, 2014
exposed at one or more Acquisition Events (AE) an
may be a point in a transmission chain. Structured data
shown in table below andREENarrows in diagram.
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Adapted from Lioy and Smith 2013
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