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Syndromic Surveillance in Virginia
Traditional surveillance for re-

portable diseases is based on sus-
pected or confirmed diagnoses
from healthcare providers. How-
ever, increased demand for the
rapid detection of acute public
health threats has led to the de-
velopment of new approaches to
identify disease cases or outbreaks that
may deserve intervention.

Syndromic surveillance focuses on the
early period before clinical diagnosis or
laboratory confirmation of a particular dis-
ease by using ‘alternative’ health-related
data sources (see Figure). Instead of wait-
ing for confirmed diagnoses, these indica-
tors can help to detect events, including
acts of bioterrorism, earlier than would be
possible with traditional disease surveil-
lance systems. For example, large num-
bers of people in emergency rooms com-
plaining of respiratory symptoms in Sep-
tember may indicate an early flu
season…or the intentional release of pneu-
monic plague. This information is impor-
tant to public health workers who can use
it to help detect a problem and notify clini-
cians in the community if an unusual dis-
ease event is suspected

Although these new tools do not af-
fect most healthcare providers directly, it
is helpful for providers in Virginia to know
about resources that are being developed.

Therefore, this article reviews the current
activities related to the use of syndromic
surveillance in Virginia.

Manual Evaluation of
Syndromic Data

Although originally used for short-term
surveillance (e.g., political conventions, the
Olympics) syndromic surveillance meth-
ods are increasingly being used for rou-
tine monitoring. Since the events of Sep-
tember 11, 2001, health districts in North-
ern and Eastern Virginia have collaborated
with area hospitals to detect health
changes in the community. Under the au-
thority of the Code of Virginia related to
special surveillance, health district person-
nel review emergency department chief
complaint logs each day to classify visits
into broad symptom categories (“syn-
dromes”). Syndrome tallies are tracked
over time, and the detection of higher-than-
expected levels are ‘flagged’ to receive
public health follow-up, including review-
ing the patients’ demographic and geo-
graphic information, and potentially con-
tacting facilities to gather more informa-
tion. Daily communication with the Mary-
land and Washington, D.C., health depart-
ments assures coordinated monitoring of
the National Capital Region. In some
cases, the syndromic surveillance process

has also yielded additional ben-
efits, including stronger relations
between the local public health
departments and area healthcare
systems, as well as improved fol-
low-up for some conditions (e.g.,
rabies follow-up for animal bites).

The Future of Syndromic
Surveillance

Syndromic surveillance is a relatively
new tool, and all of its strengths (and weak-
nesses) are still being explored. Although
manual data reviews have been in place
in some parts of Virginia for more than
three years, efforts are being made to
develop electronic methods that will be
more time efficient, will enable consider-
ation of a broader range of data sources,
and will help to facilitate data analysis. Two
examples of these are ESSENCE and
BioSense.

ESSENCE

The Electronic Surveillance System for
the Early Notification of Community-
based Epidemics (ESSENCE) is a web-
based application developed by the Johns
Hopkins University Applied Physics Labo-
ratory and the Division of Preventive
Medicine at the Walter Reed Army Insti-
tute of Research. ESSENCE uses chief
complaint data from participating emer-
gency departments, supplemented by sales
data for over-the-counter medications, di-
agnoses from Department of Defense
(DOD) ambulatory care facilities, and
Medicare claims data. Events are grouped
into eight “syndromic clusters” consistent
with emerging infections and bioterrorism
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(see table).1 Grouping by syndrome de-
creases the variability of the data, al-
lows more accurate monitoring of
baseline levels, and facilitates compari-
sons between data sources. Algorithms
evaluate time and space clustering us-
ing mapping and trend analysis.2 Find-
ings are then presented in easy to read
tables and are visually presented on
maps to enable recognition of events
that cross political boundaries.

BioSense

BioSense is a web-based syndromic sur-
veillance tool developed and hosted by the
Centers for Disease Control and Preven-
tion (CDC). State and local public health
officials are given access to appropriate
regional information. This system provides
graphic and tabular displays of sentinel
clinical data from the DOD and the Vet-
erans Administration and information from
other national data sources to provide pub-
lic health officials with the ability to ana-
lyze health information for their commu-
nities. Syndrome groupings and aberration
detection algorithms are used to identify
unusual patterns for public health investi-
gation.

Conclusions

Syndromic surveillance allows daily
interaction between the medical care com-

munity and public health workers, and may
provide valuable lead-time for detecting
seasonal events (e.g., influenza, norovirus)
or for alerting public health authorities of
a problem (e.g., a bioterrorism event).
Syndromic surveillance may also be used
to monitor the size, spread, and tempo of
an outbreak after it is detected1 or to pro-
vide reassurance that a large-scale out-
break is not occurring (e.g., during a high-
profile community event).

However, the actual effectiveness of
syndromic surveillance is still being evalu-
ated. The ability of syndromic surveillance
to detect outbreaks earlier than conven-
tional surveillance methods depends on the
size of the outbreak, the population af-
fected, the data sources, the syndrome
definitions used, the criteria for investigat-
ing unusual patterns, and the healthcare
provider’s ability to detect and report un-
usual cases.2 Other issues that need to be
resolved include the lack of standardiza-

tion in syndrome definitions, the statisti-
cal methods used for detection, and the
optimal follow-up protocols.

There is no substitute for the astute
healthcare provider or laboratorian alert-
ing the health department of unusual pa-
tient presentations.2  Syndromic surveil-
lance DOES NOT replace healthcare
providers’, laboratory directors’, and
school administrators’ responsibility to re-
port diseases to their local health depart-

ments. However, it appears that syndromic
surveillance may add a new dimension to
the disease detection capabilities of local
health departments in Virginia.

For more information, see Syndromic
Surveillance: Reports from a National
Conference in the MMWR, September
24, 2004 / Vol. 53 / Supplement (available
at: http://www.cdc.gov/mmwr/preview/
su5301toc.htm).
Submitted by: Lesliann Helmus, MS,
Surveillance Chief
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An Outbreak of Norovirus Gastroenteritis Associated
with a Robotics Competition

Background: In March 2004, epidemiologists, nurses and environmental health specialists from Henrico County and Rich-
mond City Health Departments and the Office of Epidemiology investigated an outbreak of nausea, vomiting and diarrhea
associated with a robotics competition in Richmond.

Methods: Several steps were taken to determine the extent and cause of the outbreak, including: 1. Surveys of robotics team
leaders, volunteers, judges and staff; 2. A cohort study of five selected robotics teams; and 3. A cohort study of engineering school
students, faculty and staff who attended a catered reception associated with the robotics competition. Environmental health
specialists investigated the establishment that catered the reception. Stool specimens from 15 robotics team participants and 5
employees of the catering establishment were submitted for laboratory analysis.

Results:  Surveys showed that attendance at the catered engineering school reception was significantly associated with
illness (RR=9.2, p<.0000001 and RR= 5.0, p=0.0240). Cohort studies indicated that 52-84% of persons who ate ham or turkey
sandwiches at the reception became ill. Eleven specimens from robotics team participants and one specimen from an employee
of the catering establishment tested positive for norovirus by reverse transcriptase polymerase chain reaction (RT-PCR). No
violations in food preparation practices at the catering establishment were documented.

Discussion: While none of the catering establishment employees admitted to illness prior to the engineering school reception,
it is likely that ham and turkey sandwiches served at the event were contaminated during preparation by an ill or recently-ill
employee, explaining the sharp peak in the number of cases following the reception. Person-to-person transmission was likely an
important cause of illness in cases with later dates of onset.

Dawn Hawkins, MS

Table. ESSENCE Syndromes
Death
Gastrointestinal - acute upper and/or lower GI
Neurologic - acute CNS infection
Rash - acute condition consistent with smallpox, viral

hemorrhagic fever (e.g., macules, papules, vesicles,
bruising)

Respiratory - e.g., common cold, sinus infection
Sepsis
Unspecified Infection

Other
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Epidemiology in Virginia

The Office of Epidemiology and the Emergency Preparedness and Response programs
held a symposium on November 17, 2004 in Charlottesville to share experiences on
activities that have occurred across Virginia in 2003-4. Approximately 200 public health

staff, infection control professionals, laboratory personnel, and healthcare providers attended the conference.
Presentations covered a broad range of topics. These included outbreak investigations for salmonellosis, staphylococcus

intoxication, pertussis, influenza, varicella, methicillin resistant Staphylococcus aureus (MRSA) and tuberculosis. In addition,
presentations covered Hurricane Isabel-related mortality, West Nile virus surveillance, the use of geocoding for STD data
analysis, and the Division of Consolidated Laboratory Services’ (DCLS) participation in the national PulseNet program.

While the quality of all of the presentations was extremely high, Ms. Dawn Hawkins from the Division of Surveillance and
Investigation was awarded the 2004 Grayson B. Miller award for excellence for her presentation on the investigation of a large
norovirus outbreak (see page 2).

Flu Corner
Influenza Activity in Virginia
and the U.S.

As of December 8, 2004, the Division of
Consolidated Laboratory Services (DCLS)
and hospital laboratories had reported six
confirmed cases of influenza type A by direct
fluorescent antibody (DFA) and/or culture.
As a result, Virginia influenza activity was
listed as Local (i.e., increased influenza-like
illness (ILI) in one region and lab confirmed
flu in that region or two or more institutional
outbreaks in a single region with lab confir-
mation). Overall, in the U.S. one state/terri-
tory had reported regional activity, two had
reported local activity, 37 states/territories had
reported sporadic influenza activity, and 12
had reported no activity. The proportion of
deaths attributable to pneumonia and influ-
enza in 122 cities monitored by the Centers
for Disease Control and Prevention (CDC)
was below baseline values.

The CDC reports that during the week
ending November 27, 2004, 29 (2.1%) of 1,382
specimens tested by the World Health Orga-
nization (WHO) and National Respiratory and
Enteric Virus Surveillance System (NREVSS)
laboratories were positive for influenza. Since
October 3, WHO and NREVSS laboratories
have tested a total of 15,512 specimens for
influenza viruses with 201 (1.3%) positives
detected.

Of the 201 influenza isolates identified, 146
(72.6%) were influenza A viruses and 55
(27.4%) were influenza B viruses. Sixty-five
(44.5%) of the 146 influenza A viruses identi-
fied have been subtyped and all were H3N2
viruses. The CDC has antigenically charac-

terized 36 influenza viruses: all 26 of the influ-
enza A (H3N2) isolates were
A/Fujian/411/2002-like (the
influenza A (H3N2) compo-
nent in the 2004-05 influenza
vaccine). All 10 of the influenza B
viruses that were characterized were B/
Shanghai/361/2002-like (the influenza B com-
ponent in the 2004-05 influenza vaccine).

Go to the CDC website at http://
www.cdc.gov/flu/weekly/fluactivity.htm for
up-to-date details on influenza surveillance in
the U.S.

Influenza Vaccine Update

To date, VDH has received 255,150 doses
of flu vaccine, all of which have been distrib-
uted to health departments and other
healthcare providers based on the locally iden-
tified needs of high-risk populations. An ad-
ditional 54,000 doses of vaccine will be allo-
cated by the Division of Immunization for dis-
tribution by the CDC in early January.

VDH has received 114,950 doses of flu vac-
cine (100% of the original order) for the Vir-
ginia Vaccines for Children (VFC) program.
These doses have been distributed to private
providers and health departments for vacci-
nation of high-risk VFC Program eligible chil-
dren.

Interim Guidance for Influenza
Diagnostic Testing

During the current flu season, the dimin-
ished supply of influenza vaccine and the lim-
ited supply of influenza antivirals could in-
crease the demand for influenza testing. As a

result, on November 22, 2004 the CDC released
guidance to help clinicians determine when
they should order influenza testing.

A variety of influenza tests are available.
The standard for the diagnosis of influenza

remains virus culture. However, a rapid
test or immunofluorescence staining

are the tests of choice to help with
the decision to use antiviral medi-

cations. When not available, the decision to
use antiviral medications should be made on
clinical grounds rather than waiting for the
results of virus culture.
1) Testing Outpatients for Influenza

Tests do not need to be done on all
patients with symptoms of influenza.
Once influenza has been documented in
the community or geographic area, a
clinical diagnosis can be made for
patients with signs and symptoms
consistent with influenza. For individual
patients a test is most useful when it is
most likely to help with treatment
decisions (e.g., use of antiviral agents).
However, not every patient with
influenza requires antiviral medication.

2) Testing Inpatients for Influenza
Detection of influenza and prompt
implementation of control measures is
critical for the control of institutional
outbreaks. When there is influenza
activity in the community, consider
influenza testing, including virus culture,
for patients who develop signs and
symptoms of influenza while they are in a
healthcare facility.
Please see the CDC website at http://

www.cdc.gov/flu/professionals/treatment/
0405antiviral guide.htm for more information.
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Localities Reporting Animal Rabies This Month: Accomack 1 raccoon; Albemarle 1 raccoon; Arlington 2 raccoons; Augusta 1 skunk; Bedford 1 raccoon;
Bland 1 skunk; Charles City 1 raccoon; Fairfax 2 bats, 1 cat, 2 foxes, 3 raccoons; Frederick 1 skunk; Hanover 1 fox, 2 raccoons; Highland 1 raccoon; Isle of
Wight 1 raccoon; King George 1 skunk; Lynchburg 1 skunk; Mathews 1 fox; Middlesex 1 fox, 1 skunk; Montgomery 1 bat; Patrick 1 raccoon; Powhatan 1
raccoon; Prince William 1 skunk; Rockbridge 1 skunk; Rockingham 1 cat; Smyth 2 skunks; Stafford 1 fox; Suffolk 1 raccoon, 1 skunk; Wythe 1 raccoon.
Toxic Substance-related Illnesses: Asbestosis 2; Adult Lead Exposure 2; Pneumoconiosis 9.
*Data for 2004 are provisional. †Elevated blood lead levels >10µg/dL. §Includes primary, secondary, and early latent.

AIDS
Campylobacteriosis
E. coli O157:H7
Giardiasis
Gonorrhea
Hepatitis, Viral

   A, acute
   B, acute
   C, acute

HIV Infection
Lead in Children†

Legionellosis
Lyme Disease
Measles
Meningococcal Infection
Mumps
Pertussis
Rabies in Animals
Rocky Mountain Spotted Fever
Rubella
Salmonellosis
Shigellosis
Syphilis, Early§

Tuberculosis

Cases of Selected Notifiable Diseases Reported in Virginia*

          Disease            State         NW           N          SW             C            E              This Year          Last Year         5 Yr Avg

Total Cases Reported Statewide,
 January through OctoberRegions

Total Cases Reported, October 2004

74 8 12 2 7 9 065 756 486
36 8 42 91 7 5 375 017 445
8 1 5 0 2 0 53 33 35
57 61 42 61 7 21 844 582 123
507 24 75 59 371 833 604,7 495,7 314,8

91 2 8 5 2 2 511 58 911
13 2 6 01 7 6 022 941 531
0 0 0 0 0 0 61 7 6
67 5 41 9 42 42 327 476 317
86 4 5 12 42 41 886 766 985
4 1 2 0 0 1 24 28 63
43 1 62 1 1 5 151 18 411
0 0 0 0 0 0 0 0 3
4 1 1 0 0 2 81 32 63
0 0 0 0 0 0 2 1 6
53 7 4 5 21 7 071 78 47
93 8 11 8 5 7 014 944 964
7 1 2 0 2 2 03 82 12
0 0 0 0 0 0 0 0 0
851 92 94 32 12 63 940,1 988 200,1
32 1 51 1 6 0 241 383 993
02 2 4 1 1 21 371 731 802
44 2 12 2 8 11 822 522 722


