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Public Health Survelllance

... tle ongoing systematic cellection,
analysis, and interpretation: o outcome-
SPECIHC data fer Use i planning,
Implementation; and evaluauen; ol pulslic
nealthr practice”

- [Thacker SB, Berkelman RL. Public Healthr Survelllance
I the United States. Epidemioll Rev: 19885 10:1.64-90.




National Communicable
Diseases Survelllance

Reporting by states) te iederal gevernment
(e.g., CDC) Is generally: voluntar

EVeny state dees) communicanle disease
survelllance slightly: diffierently/

a Dififerent repertable: diseases
» Different repoerting pProcesses
» Different technologies




National Commmunicable

Diseases Survelllance
(cont’d)

Attempts have been made to standardize
communicanle: diseases survelllance

s Standard Case' Definitions (CSTE)

s List ofi “Nationally: Notifiakle Diseases™ (CSTE)
m NETSS

x NEDSS




Communicahble Diseases
(CD) Survelllance Systems

“Traditional® Repertanle Diseases Systems
s [aboratery-based Surveillance
u Provider reposting

Survelllance: for Outhreaks

Infiuenza: Sentnell Provider Survellance

s Sentinel Providers

a Sentinel Laboratores

a Pediatric Hospitalizations and Deaths

s Healthcare Woerkers Hospitalized withr PRneumonia

“Prevalent” Communicable Disease Surveillance
s Hepatitis Registry.
x Immunization Registry and Surveys




Provider Visit

Traditional
Reportable
Disease System

Emplrlc
therapy

7
it

%\

Test




Attributes of MD’s
Traditional Reportalble
Diseases Survelillance

Generally passive ratherr than active

Communicanle diseases; are undeuntedly
Underreportied (1.e., net Very: sensitive)

Simple; fiexikle; and well-accepted
Relatively: timely

Pos|tive predictive value vares: by disease
Representativeness varies by disease




Privacy and Public Health
Survelllance

Reporting IS required; an individual may
oL “Block™ the repoerting off required
IRfermation

Reporting net preciuded oy~ HIPAA®

IHewever, Maryland statutes: protect
confidentiality, of strvelllance infermation

Re-release of Individual-level survenllance
Information: restricted




ChrReporting: ASsSessmient

Strengtns

= Routine” reposting from medical
lalboratees;and: firem ICPs Righly. reliable

s Recognition of need to) repert and When to
[eport IS Increasing

\Weaknesses
s Physician reporting continues; ter e spoity.

a Public healthr agencies at times are difficult
10 contact; precedures may: be confusing




Interpreting Survellance
Daita

Severity: ofi disease

= MOre serious diseases
m More serious manifestations of common: diseases

PURIIC awareness of disease
Provider awareness ol disease

Health’ care financing| ISSUes

Lalo testing patterns

Avallanility of new: lamn tests

New' interventions (e.q., Rew: Vaceines)
Changes Nl case definitiens




Sensitivity/Specificity

Disease Present

Case Yes N[6]
definition
or Test
resulis

positive Alll persons with
positive tests or

meeting| case
definition

negative Alll persons with
negative tests

Or net meeting
case definition

All' persons with | All persons
disease without disease




Interpreting Test Results

Sensitivity: Probahbility test=pesitive: I patient=positive
(TP/TPFEN) X100

Speciiicity: Probability test=negative i
patient=negative

(TN/EPTIN) X 100

Predictive value:
Probabllity patient=positive if test=positive
Probability patient=negative if test=negative




IHypothetical Test Results

Faint  Weak Intense
John Pfister, MS,
Test Result (Color) RM(AAM),Microbiolo
gist/Epidemiologist

) \Wisconsin State
H Disease Laboratory of

Hygiene




Method Sensitivity

Ther analytical sensitivity: of a method
iefiers te the lewest concentration of
analyte: that can: e relianly detected.

The most comnoni definition of

Sensitivity IS the analyte concentration
that will result 1nra signall two or three
standald deviations anoyve: background:

Roger L. Bertholf, Ph.D., DABCC, Associate Profiessor of Pathology.
Director of Clinical Chemistry: & Toxicology:
UE Health Science Center/Jacksonville




Predictive VValue

IHoOW: predictive IS this, test result-fier this
particular patient?

Determinead By the sensitivity: and Specificity. of
the test, and by the pre-test likelineod that the
disease IS present in the patient veing tested
(Gr the prevalence: efi disease: i the poepulatien
BeIng tesied).

John Pfister, MS, RM(AAM)
Micrebiologist/Epidemioelogist
Wisconsin State lLaboratory of Hygiene




Example: Test 1,000 persons
Test sensitivity = 90% Specificity = 99.6%

prevalience of

* 9 _ poesitve
condition In oL

population = 10% b 10

100

True 90 False
positive: positive:

Positive predictive 90/94 = 96%
value:




Example: Test 1,000 persons
Test Sensitivity = 90% Specificity = 99.6%

prevalence = 10%

True positive: 90 False positive: 4
Positive predictive value: 90/94 = 96%

prevalence = 0.4%

True positive: 4 False

7 * positive:
Positive predictive value: 4/8 =50%




Predictive VValue Positive

100%

|IVE

80%
60%
40%
A

=
(Vp)
o
(A
D
-}
(qo]
=
(D)
=
L
(@)
)
D
j S—
[l

0%
20% 18% 16% 14% 12% 10% 8% 6% 4% 2% 0%

Pre-Test Likelihood (Prevalence)
—— %

John Pfister, MS, RM(AAM),Micrebiologist/Epidemiologist
Wisconsin State Laboeratory of Hygiene




Test Efficiency and Predictive
\V/alues

= TP +TN X 100
Jiotal No. off liests

TN X 100
TN + FN

TP X 100
LR P

Dr. John O’Mullane consultant

Clinical Biochemist/Lecturer




Case Definition: IHew: Specific?

IHIgIA SPECITICILY:
5 ARy PErSen WG
WeRt toe a nealtn care

LG SPECIficIty:
x “Any persen withra

coughi or a flu=like
lliness noew: or In the
|ast WEEkK; W Was
I Baltimore City,
from Sep.1- 30.”

a Will' pick up true
cases & lots of nen-
cases (especially in
flur season)

fiacility: i the last
WE WEEKS 10X
evaluation ofi cough
anad fever, withrlan-
confirmed: " Bac//us
antnracss:”

Likely te pick up
SOME. true cases but
feWer non-Ccases.




Case Definition: IHew: Specific?

CON (gl sSpecific):

PHOI (1191l Speciiic): = Risk of missing many, il
s Useful te fiecus on PErSeNS, Gr MISSIng
those cases most eally or mild cases

useful for analy/sis = May bias analysis
m |ess likely ter cause agalnst mere recent
pPanic CASES; May. mISsS, Iesser

- May target he]p to risks for EXPOSUNE
NGSE PErsens Most x Viay: be misleading
A neead about reall extent ofi

BTl event
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How are Public Health
Survelllance Data Used?

Detect outhreaks
Moniter trends

|dentify’ sUBgreUPS at Increased risk
Monitor effectiVeness, of IntervVentions




Each Report Generates a
Case Investigation

Usually: periermed: by local healith
department stafi

MISsing| Infermation collectied

s Core demogiapnic and clinical’ infermation
s SUpplemental infermation

GuIdes Implementation eff Individual
control measures




CD Reporting Pathway

Centers for Disease Control and Prevention
Atlanta, GA

MD Department of Health

and Mental Hygiene
Baltimore, MD

Local Health Departments
(23 counties,
Baltimore City)

Physicians and other || Acute and Non-Acute Clinical Laboratories
Healthcare Providers Healthcare Facilites
in Maryland




Federal Enhancements Disease
Survelillance System:

s Emerging Infections Program

s Syndremiec Surveillance

BioSense
ESSENCE

s Envirenmental Detectors
Bio\Natch
BDS
Guardian




What Are
“Emerging” Infections?

New, reemernging, or drug-resistant Infiections
WHOSE INCIdEnCE InfAumans: has; Increased
WIthIR the: past: twe) decades or WIHeSe
INCIGENCE threatens tor INCrease: Inl the: Rear

future

From IOM “Emerging infections: microbial threats to health Iin
the United States (1992)




EIP Sites




Syndromic Surveilllance
Systems

SYRdromes rather than: Specific diagneses
Infermatien availanle rapidly.
Designed tor detect and/er moniter: outhreaks

=Unded partly by federal PHFPreparedness anad
Response: Coeperative Aareement

Usefitiness and! cost-effectivVeEness not
established







Bio Sense

CDE syndremic survelllance
Near real-time

Data streams firom Do and! \Veterans:
Affairst Ambulatery: clinics + LahCorps

Analytical results for each state and metne
anea (Imaps, graphs and tables)

Accessible tor State and locall Users




BioSense and ESSENCE:
SYynadremes

11 syndremes: + Speciiic Infection
Botulism-Like

Fever

Gastromtestinal
IHemorrhagic lliness
LLocalized Cutaneous Lesion
Lymphadenitis
Neurological

Other

Rash

Respiratony

Severe lliness andi Death




Electronic Surveillance System fior
Early: Notification: off Community-
pased Epidemics (ESSENCE):
Syndremes

Developed by DHMH, VDH, DCDOH

Noen-hierarchical structure for chiel
complaimis

Coding Is NOT muitually: exclusive (I.e. ene
CASES| can| be coded tor multiple
Syndromes)




ESSENCE: Data seurces

AlIFEDIVISIts GeCUNng dUrng the previous

day are electronically: sent ter JHU/ARPLE and
DEMHE

Transmissien: Daily
Latency: approximately 7 heurs te 2 days




ESSENCE: Other data sources

ONIC data (8fmajor chains in VD)

Ouitpatient Visits

n Military

x Civilian

n Elderly

HIVIO: call triage: data




ESSENCE: Future directions

IRcluder ethElr SEUICES off Synaremic
survellance: data

s School alhsenteerism

PrVate physician Visits
P0ISON controll center data
Death certificate/OCME data
s Veternary data

s Nurse Hoetline calls




Environmental Detectors

Eree stanading - sniffers: in; strategic locations:

x Bio\WWatch: outdeorsiin NCR and Baltimere: Vetre: area
DHS, proegram, MD/VA/DC previde response component
Recent transition firom federall lakoeratory tos NCR LRIN

a Guarndian: outdeors in Debifacilities
Limited coordination due e Security: CONCcerns

n US Pestall Senvice BieDetection System (BDS): Mail

sorting| facilities (5 inf VD)
Integrated response with USPS, USPIS; EBI, CDC, etc




Chain of Transmission

» Agent

. Source for agent

. Portal of exit frrom hest

. Sultable mede: ofi transmission

» Portall e entry suitable teragent
» Susceptible host




Interaction of Knewledge =
Interdependence off Iming

Transmission
Mode

Ill Persons

Exposure




Pisconnecting the links

Semetimes, the findings 6ff an epidemiological
Investigation lead te) Corrective actions.
Eliture episedes of transmission: can e
prevented.

n Example: Notification te; pullic ef risk factors
and symptoems el seli=referral fier care

s Example: Use pest-exposure prephylaxis to
stop Infections: In those Who Were exposed




Datall Analysisl Action!.

The sooner we know what is happening, the
sooner the following steps could be taken:

x [lake controll of n ISsUe a public health
avallable' reseurces alert on risk factors

s Initiate law and personal
enfercement protection
activities a Administer

antipIeLtiCS/VACCINES




Diagnosis of Biological Agents:
Anthirax
Botulism texin
Plague
Tularemia
Smallpox

m Viral Hemorrhagic fevers
Signs and! Symptems
Triage and Treatment

Dispensing fer managemenit ol biologic terrorist
attack

Medication Infermation
Recognize adverse reactions
Speciall Pepulations requiring alternative therapies




Programs

Laboratery Respense Network (LRN) — EBI, CDC,
Do

Biohazaral Detection; Systemi (BDS) - USPS
Bie\Wateh Pregram - DHS

Eeod Enengency: Response Netwolk (FERN) —
USDA, FDA, CDC

Biomeniterng (pesticides) - DHVH, Community.
iHealthr Administration

Water/Envirenmentall Chemistriy/ Surge: Capacity
Laloeratory - EPA Region I Lalb (Fort Meade)




Histery - Accomplishments

Eall 2001 anthrax attacks — Tiested 3,400 suspectead
anthrax samples; frem State of MD; EBI, DOC, NCI,
NIH, NSA, USPS

November 2003 — Anacostia Navalk Station

Eebruany: 2004'— Confirmed riciniin; Dirksen Senate
Ofifice Building

March 2005 — Pentagon anthrax scare — V- Street pestal
facllity’ testing
Septemier 2005 — Vall event (suspected tularemia)

IHosted half-dezen Workshops and trainings for Sentinel
Las, LLevel 3 [aps) and first responders




Tularemia on the Mall

Bio\Watchi ISSUES

a Significance
Off environmentall detector
Ofi lala findings

s Delay
s Communications

Human: and animal survellance
2 \Week event




2004 Federal BT Funding

$9,039,431 $3,667,474

$1,100.958 $712,831
$1,932,197 4 $2,018,549

$18,879,969

C DC $1,446,665

$6,213,870

$10,573,000 $2,226,081

0DOJ
0O SAMSHA
@ HRSA
BA

O SNS
EB
oc
ED
OE
BF
BG




Cost Benefit of Preparedness

March 2005 Pentagon Event (anthrax)

-8 people 8 hours to setup 56/ samples (0 positives)
-Additienal’ 25/ hieurs, te evaluate and werkup culiures
-Estimated $150.00 /sample for supplies and materials

- fiellewing 2 weeks, received 6 additional samples ior Bac//us antiac/s and 2 for
SEB (Staphylecoceal enterotoxin B)

September 2005 Mall Event (tularemia)

-received 16t samples fior Ararncisella tiarernss/s, 2 Samples: for Baclllts antiracss, 2
for Brucel/laisp. Only: poesitive was a Brucella meltens/s irom an impoerted feed
source.

-minimum; of L50rheurs ter workup all the samples

1i6: maintain eneugh media at all" times te) precess: 25 samples; o Bac//us antiracs,
ClostHAIUIm. DOUNIRUm, Brucella s, Franc/sella tt/arérnsss, or Y ers/iia Pestis costs
approximately $25,000.00/year:

I ne BSL-3/ laborateries, could not perform testing (roeutine or etherwise) for West
Nile Virus (WNV), Eastern Equine Encephalitis virus (EEE)r or Bac/llus: anthracss,
Clostriaium. botulinum, Brucella sp., Franci/sella tularensss, andl Yersiia pestis.




