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Homeland Security P
HSPHSP

Calls on HHS to "establish a 
system for human health, wit
where appropriate that is prewhere appropriate, that is pre
and community-level capabil
networked system to allow fo
flow between and among Fedflow between and among Fed
health authorities and clinica

Presidential Directive
D 21D-21

national biosurveillance
th international connectivity 
edicated on State regionaledicated on State, regional, 
lities and creates a 
or two-way information 
deral State and local publicderal, State, and local public 

al health care providers."

Strategy submitted to 
Homeland Security Council Homeland Security Council 
October 31, 2008



HSPD-21 Definition

Bi

HSPD 21 Definition

Biosurv
“Active data-gathering, an

of biosphere data relate
threats to human and 

early warning, dete
awar

n of Biosurveillance

ill

n of Biosurveillance

veillance
nalysis, and interpretation 
ed to disease activity and 
animal health to achieve 

ection, and situational 
reness”



Scope of BiosurveillanceScope of Biosurveillance

Biosurveillance encompasBiosurveillance encompas
health significance includi

o threats and exposureso threats and exposures 
with zoonotic potential,
and natural disasters, aa d atu a d saste s, a

o adverse events, 
o diseases and outbreako diseases and outbreak

diseases).

e in the National Strategye in the National Strategy

sses all hazards of publicsses all hazards of public 
ing : 
(e g disease in animal(e.g., disease in animal 

, environmental exposures 
and terrorism events), a d te o s e e ts),

ks (e g nationally notifiableks (e.g., nationally notifiable 



StakeholderStakeholder

The Nat

Homeland 
Security 

Presidential 
Directive – 21

Biosurve
Strateg

Human H

Directive 21 
Workgroup

Coordinated b

US D  f H l h 

CDC 
Biosurveillance 
Advisory Team

US Department of Health a
Centers for Disease Contr

r Participationr Participation

tional 

State Local 
Territorial & 

Tribal (SLTT) 
Biosurveillance

eillance 
gy for 
Health

Biosurveillance 
Workgroup

by the BCU

d H  S i

National 
Biosurveillance 

Advisory    
Sub-committee 

(NBAS)nd Human Services
rol and Prevention

(NBAS)
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A Biosurveillan

Surveillanc

A Biosurveillan

Investigation

BiosurvBiosurv

Skilled 
Workforce

nce Capability

ce Programs

nce Capability

Unstructured 
Surveillance

veillanceveillance

Non-public health
Information



Epidemic Intelligenc
All activities related to the early identif

represent a risk to health, and their verif
that appropriate public health contrthat appropriate public health contr

European C

ce, European CDC
fication of potential health hazards that 
fication, assessment and investigation so 
rol measures can be recommendedrol measures can be recommended.

CDC, 2006



Methods for estimatinMethods for estimatin
biosurveillan

• Categorize broadly sourc
inventory current systems

• Characterize categories o
representativeness, inform

t i bilitsustainability
• Describe current workforc
• Describe current limitatio

ng current nationwide ng current nationwide 
ce capability

ces of information and 
s and capacities
of information: timeliness, 
mation quality and 

ce 
ns
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Current Biosurve
Categories o

Pre-
exposure

Exposure Pre-
diagnostic

Identifying biosurveillanc
within these

illance Capability
of Information

Diagnostic Pathogen 
Detection
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e systems and programs 
e categories



Current National Biosurveil
Pre-exposure Exposure Pre-diagnosticPre exposure Exposure Pre diagnostic

•Intelligence &
•Law enforcement
•Reports from 

t id   j i di ti

•BioWatch
•Hazardous 
Substances 
Emergency Events 

•BioSense
•Local syndromic 
surveillance 
systems (e g  outside a jurisdiction

•Food and product 
recalls

Emergency Events 
Surveillance
•FSIS Consumer 
Complaint 
M it i  C t

systems (e.g., 
EARS, RODS, 
ESSENSE)
•DoD ESSENSE

Monitoring Center
•USDA National 
Animal Health 
Monitoring System

OPEN SOURCE DATA: Google.org/Flutrends, ProMed, Epi-X, GPHINg g

WORKFORCE: epidemiology, informatics, environmental health, labo

lance Capability: Sampling
Diagnostic Pathogen Detection MortalityDiagnostic Pathogen Detection Mortality

•Reportable disease 
surveillance
•National Notifiable 
Disease 

•PulseNet
•Laboratory 
Reporting Network
C li iN t

•Pneumonia & 
Influenza Deaths 
Surveillance
•Electronic Death Disease 

Surveillance System
•Electronic 
Foodborne 
O tb k R ti  

•CaliciNet
•WHO Influenza 
Collaborating 
Centers

•Electronic Death 
Registries
•Medical Examiner 
and Coroner 
S illOutbreak Reporting 

System
•Food Emergency 
Response Network
•Emerging Infections 
Program

Surveillance

Program
•DoD GEISS

N, Project Argus, Health Map, CIDRAP reportsj g

oratory



Exposure Pre-diagnostic Diagnostic

BioWatch, BioHazard Detection 
System

Reportable Disease Surveillance System

Potable water supply monitoring Sentinel Influenza Provider Network

Hazardous Substances 
Emegency Events Surveillance

Syndromic surveillance systems (e.g., E
RODS, ESSENSE, Bio-Defend, First Wa
BioSense) using: emergency departmen
OTCs, Prescription drugs sales, school 

Pediatric RSV surveillance

Tuberculosis clinics surveillance and treTuberculosis clinics, surveillance and tre

Poison control center call surveillance Emerging I
Deaths pro

Environmental toxins surveillance programs (e.g., lead, 
mercury, arsenic, cadmium, pesticides)

Electronic l
y, , , p )

24-7 Physician and Epidemiologist On-call service

Laboratory Response Network

Vector surveillance (e.g., 
mosquitoes)

National West Nile Surveillance System 
mosquitoes)

Veterinary public health reportable disease surveillance and reference testin

Dead bird monitoring Healthcare worker surveillance (e.g., pn

Animal morbidity and mortality 
database (AMMI)

Electronic Foodborne Outbreak Reportin
database (AMMI)

Outbreak Management Systems

Epi-X, ProMed Mail, CIDRAP reports

Health Alert Network (HAN)

c Pathogen 
discovery

Mortality

ms e.g., NEDSS base systems) Electronic death registration systems

Pediatric influenza death surveillance

EARS, 
atch, 
nts, 911 calls, 

National Molecular 
Foodborne 
Subtyping Network 

Medical examiner and coroner 
surveillance

reports (PulseNet)

Pneumonia and influenza mortality 
surveillance

eatment monitoringeatment monitoring

nfections Program (e.g. Active Bacterial Core, FoodNet, Unexplained 
oject)

aboratory reporting (ELR)

(ArboNet)

ng

neumonia)

ng System
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Current Biosurveillance CapCurrent Biosurveillance Cap
Pre-exposure Enhanced communicat

Exposure Greater coverage in ex
environmental monit

Pre-diagnostic

Diagnostic

Near real-time; expand

G t   d ag ost c

Pathogen 
Detection

Greater access and cov
based electronic sys

El t i  

Mortality

Electronic managemen
expanding network c

Expanding coverage ofExpanding coverage of

pability: Promising Practicespability: Promising Practices

ion and information sharing b/w agencies

posure reporting systems; improved 
toring technology 

ing coverage; increasing validity

 dd d t d t  bverage; added suspected events; web-
stems; standards (e.g., PHIN)

t d ti  t d di d t h i  t and reporting; standardized techniques; 
capacities
f pathology based surveillance networksf pathology based surveillance networks



Current Biosurveillance

• Syndromic surveillance – low p
t diti l illtraditional surveillance

• Electronic diseases surveillanc
implementation; diversity of sysimplementation; diversity of sys

• Electronic Laboratory Reportin
implementation, inability for labp , y

• Outbreak management system
• Workforce shortages (e.g., ~ 34g ( g

needed to carry out essential fu
informatics)

e Capability: Limitationsp y

predictive value, integration with 

ce systems (NEDSS) – inefficient 
stemsstems
g (ELR) – stalled 

b networks to exchange datag
ms (OMS) – lack of support

4% more epidemiologists p g
unctions; public health 



Priorities in the National 
building on exis

1. Electronic health informa
2. Electronic laboratory infoy
3. Integrated biosurveillanc
4. Global disease detection
5. Unstructured data
6 Biosurveillance workforc6. Biosurveillance workforc

Biosurveillance Strategygy
sting capability

ation exchange
ormation exchangeg
ce Information
n and collaboration

ce of the futurece of the future



ConcluConclu
Respondents & existing surveys e
Concentrated locally & supported 
A well-defined capability allows fo
provides opportunities for investm
Newer methods are timely – need
methods are high quality – need 
Need to finish what has been star
S ill  S t  O tb k MSurveillance Systems, Outbreak M
Determine appropriate methods fo

usionsusions
emphasize broad scope 
 nationally

or development of national strategies, 
ment, and supports IHR
d improved quality; traditional 
improved timeliness
rted: ELR, Electronic Disease 
M t S t  Management Systems 
or integration and information sharing



Biosurveillance
North CNorth C

e Capability in 
CarolinaCarolina



NC Publi
Information Netw

E l D t tiEarly Detection:
Suspected Cases

EMSEMS

Vet Lab

Wildlife

Hospital Emergency
Departments (EDs)

Poison Center
Vet Lab

Departments (EDs)

“Enhanced surveillance”

ic Health
work (NC PHIN)

Alerting & PagingHealth 
Alert 

Network
Confirmed Cases

NC EDSS
Network

Immunization
Registry

Physician Reported Cases

Lab Results

“Traditional surveillance”



NC DETECT ddata capability



NC DETECT stateNC DETECT stateewide ED coverageewide ED coverage

Daily feed to 
BioSenseBioSense



Environmental health sur

• Hazardous substances 
and emergency events 
surveillance systemsurveillance system 
(HSEES)

• Food safety and 
protection programsprotection programs

• Lead surveillance in 
adults and children

• Dairy safety and 
protection programs

rveillance and monitoring

• Vector surveillance 
programs

• Shellfish sanitation 
program

• Water protection 
program

• Radiation protection 
program



Agriculture (animal, food a
Veterinary reportable disease su• Veterinary reportable disease su
– Including surveillance at markets a

• Veterinary Diagnostic Laboratoryy g y
– Central laboratory in Raleigh and 4
– Diagnostics of diseases in livestoc

Wildlife surveillance (e g  chronic• Wildlife surveillance (e.g., chronic
• Multi-Hazard Threat Database

– Web-based decision support tool fpp
emergencies

• 24/7 on-call capability for agricult
Surge capability with NC Veterinar– Surge capability with NC Veterinar

and plant) biosurveillance
rveillancerveillance

and auctions and investigations
y Systemy y
4 satellite labs
ck, poultry, and companion animals
c wasting disease)c wasting disease)

for planning and response to agriculture p g p g

ture related emergencies
ry Response Corpsry Response Corps



Applications of BApplications of B
Climate 

Biosurveillance to Biosurveillance to 
 Change
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R t k  biRecent work on biosurv

• Biosurveillance and mortality
weather event – Baer et al

• Use of syndromic surveillanc
awareness during wildfires, F

• Monitoring hospital emergen
complaints of insect bites aft

ill  d di tveillance and disasters

y resulting from a severe 

ce for enhanced situational 
Florida, 2008 – Powell at al
cy department visits for chief 

ter a major flood – Thomas et al



Disaster su

• 2006 Seattle, WA severe 
• Power outages to 4 million
• 249 confirmed cases of C
• 75% of cases identified us

surveillance
• Temporal-spatial clusters 

urveillance

weather event
n residents
O poisoning
sing ED-based syndromic g y

 identified



Disaster su

• 2008 Florida, Wildfires: 102 fire
affecting > 40,000 acres

• Dense smoke advisory for 
southern Florida

• Significant spike in asthma visi
identified in Broward Co.

• Provided situational awareness
EM

urveillance

es 

ts 

s to 



Disaster su

• 2007 Ohio: Floods
• ED-based surveillance
• 4.7 times increased risk of bug

bite (vector borne diseases) 
visits in flood region compared
with non-flood region

• Peak observed 14 days after 
flood (consistent with mosquito
life cycle)life cycle)

urveillance

 

 

o 



Disaster EpDisaster Ep

• Identify priority health problemsIdentify priority health problems
mortality

• Investigate etiologies and risk fInvestigate etiologies and risk f
• Determine priority health interv
• Determine the extent of damagDetermine the extent of damag

infrastructure, and community 
• Ensure safe water  food and imEnsure safe water, food and im
• Evaluate the impact of health p

pidemiologypidemiology

s and determine extent of morbidity/ s and determine extent of morbidity/ 

factors factors 
ventions
ge  capacity of the local healthcare ge, capacity of the local healthcare 
needs

mplement infection control mplement infection control 
programs



In

•

•

•
•

ntegrated Disaster Epidemiology 
C bilit  i  N th C liCapability in North Carolina
Broaden the scope of epidemiology p p gy
in the disaster setting
Include public health, environment, 
agriculture and emergency agriculture and emergency 
management
Determine critical information needsDetermine critical information needs
Mechanisms for displaying and 
sharing informationg



Inntegrated Disaster Epidemiology



InInntegrated Disaster Epidemiologyntegrated Disaster Epidemiology



Biosurveillance an

• Outcomes possibly related to c
investigated and intervened

• Through a nationwide biosurve
• At all levels of government, pra
• Enhancements in information s

d Climate Change

climate change are detected, 

eillance capability
actice and the private sector
sharing, integration and workforce


