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A. Purpose of Report

Communicable and Environmental
Disease Services (CEDS) is one of the
thirteen divisions of the Bureau of
Health Services within the Tennessee
Department of Health. The twelve
other divisions in the bureau include
the following: Administrative Services,
Breast & Cervical Cancer, Fiscal Ser-
vices, General Environmental Health,
Maternal & Child Health, Medical
Services, Nutrition & Wellness, Per-
sonnel Services, Quality Improvement,
Regional & Local Health, TennCare
Services and Women’s Health & Ge-
netics. The seven rural health regions
also report to the bureau.

Communicable and Environmental
Disease Services (CEDS) is assigned
the responsibility of detecting, prevent-
ing and controlling infectious and en-
vironmentally-related illnesses of pub-
lic health significance. A unique attrib-
ute of infectious diseases is that they
can often be prevented, and thus ef
forts to that end result in lower expen-
ditures for health care and less per-
sonal discomfort and pain. Environ-
mentally-related illnesses are often the
result of the interaction of external,
physical and chemical factors with

other variables, including lifestyle, nu-
trition and genetics. Detecting, pre-
venting and controlling both infec-
tious and environmental disease pro-
vides enormous financial and emo-
tional benefits to the citizens of Ten-
nessee.

The CEDS Annual Report is designed
to provide health care organizations
and providers, government and regula-
tory agencies, and other concerned
individuals and groups with important
statistical information about poten-
tially preventable diseases. The report
can serve as one source of data for
them and can help assure that in-
volved individuals and organizations
have access to reliable information.
The annual report also provides an
assessment of the efforts undertaken
by CEDS over a period of years.

Surveillance (i.e., the tracking of infec-
tious disease incidence and preva-
lence) is at the heart of the work of
CEDS. The reporting and tracking of
cases of illness is essential to knowing
who is affected by disease and where
the problems are occurring. Examin-

B. Notifiable Diseases in Tennessee

A notifiable disease is one for which
regular, frequent, and timely informa-
tion regarding individual cases is con-
sidered necessary for the prevention
and control of disease. In 1893, Con-
gress authorized the weekly reporting
and publication of notifiable diseases,
collected from state and municipal
authorities. The first annual summary
of “The Notifiable Diseases” was pub-
lished in 1912 and included reports of

10 diseases from 19 states, the District
of Columbia, and Hawaii; by 1928, all
states participated in the reporting. In
1961, the Centers for Disease Control
and Prevention (CDC) assumed re-
sponsibility for the collection and pub-
lication of data concerning nationally
notifiable
becomes increasingly more common,

diseases. As world travel

the comparison of data about infec-
tious diseases across states, nations

ing descriptive epidemiologic data over
time is the foundation for knowing
where prevention and control efforts
need to be focused. One important
goal of this report is to assist providers,
laboratorians, and infection control
practitioners with reporting of notifi-
able diseases. Health department ad-
dresses, telephone numbers and poli-
cies relative to surveillance are pre-
sented to assist with this important
task. This report is a summary of sur-
veillance data from 2000 through
2009 and builds upon the 2000, 2001,
2002, 2003, 2004-2005, 2006, 2007
and 2008 annual reports that were
previously published by CEDS.

We acknowledge, with gratitude, the
efforts of the many committed health
care professionals throughout Tennes-
see who contribute to the ongoing
reporting of disease. Surveillance is
dependent on reporting. This annual
report could not be developed without
the assistance of personnel in local
and regional health departments, phy-
sicians, and infection control practitio-
ners and laboratory staff who have
reported cases as required by law.

and continents is crucial.

The list of notifiable diseases is revised
As
emerge, new diseases may be added to
the list. Public health officials at state
health departments and the CDC col-
laborate in determining which diseases
should be notifiable, but laws at the
state level govern reporting. In Tennes-

periodically. new pathogens
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see, State Regulations 1200-14-1, sec-
tions .02 through .06, require the re-
porting of notifiable diseases by physi-
cians, laboratorians, infection control
personnel, nurses and administrators
in settings where infectious diseases
are diagnosed.

The Tennessee Department of Health
“List of Notifiable Diseases” was last
revised in 2004. Important additions
to the list include Creutzfeld-Jakob
disease and variant Creutzfeld-Jakob
disease as well as West Nile fever and
West Nile encephalitis. The list is pre-
sented in Section D. Section E lists

C. Reporting Notifiable Diseases

There are four categories of reporting

notifiable diseases: immediate tele-
phone reporting, followed with a writ-
ten report; written report only; special
confidential reporting of HIV/AIDS;
and laboratory reporting of all blood
lead test results. Reports of infectious
diseases are usually sent first to the
local (county) health department,
which is responsible for providing ba-
sic public health intervention. Re-
gional health departments can also be
called; they submit reports of notifi-
able diseases to the Tennessee Depart-
ment of Health central office in Nash-

ville on a daily basis.

Form PH-1600 is used for written re-
ports to the health department. It can
be obtained by calling your local
health department or CEDS at 615-
741-7247/800-404-3006. It can also be
downloaded from the CEDS website
at http://tennessee.gov/health. Click
on Program Areas, then click on Com-

municable and Environmental Disease
Services, and then click on Notifiable
Diseases. CEDS as well as regional and
local health departments welcome
questions about disease reporting.

Notifiable disease data are submitted
electronically by the Tennessee Depart-
ment of Health to the Centers for Dis-
ease Control and Prevention on a
daily basis. There they are combined
with all state data for national analyses
and are reported in the weekly publica-
tion, Morbidity and Mortality Weekly
Report. Ongoing analyses of this ex-
tensive database have led to better di-
agnoses and treatment methods, na-
tional vaccine schedule recommenda-
tions, changes in vaccine formulation
and the recognition of new or resur-
gent diseases.

The numbers of reportable disease
cases presented in the annual report
should be considered as the minimum

those diseases for which bacterial iso-
lates are to be sent to the Tennessee
Department of Health State Labora-

tory.

number of cases of actual disease.
There are several reasons for this: a
person must seek medical care to re-
ceive a diagnosis, not all cases are con-
firmed with laboratory testing and not
all confirmed cases are reported.
McMillian, et al,' utilizing FoodNet
data from 2002-2003, estimated that
though one in twenty persons reported
diarrhea in the previous month, less
than one in five sought medical care.
Further, less than one in five who
sought medical care submitted a stool
sample which would be needed for
laboratory confirmation of the diagno-
sis. The study data suggested that well
over 28 cases of acute diarrheal illness
occur in the population for each stool
specimen positive for enteric patho-
gens. The data in this annual report
do not represent all cases of disease;
they track the geographic distribution
of disease, as well as trends over time
and serve as the foundation for the
efforts of the Department of Health to
control communicable diseases.

"McMillian M, Jones TF, Banerjee A et al. The burden of diarrheal illness in FoodNet, 2002-2003. Poster presented at the International Conference
on Emerging Infectious Diseases, Feb 29-March 3, 2004, Atlanta, GA.
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D. List of Notifiable Diseases

The diseases and conditions listed below are declared to be communicable and/or dangerous to the public and are to be reported to

the local health department by all hospitals, physicians, laboratories, and other persons knowing of or suspecting a case in accordance

with the provision of the statutes and regulations governing the control of communicable diseases in Tennessee.

Category 1: Immediate telephonic reporting required followed with a written report using PH-1600

Anthrax
Botulism
Foodborne
Wound
Diphtheria
Disease Outbreaks
Foodborne
Waterborne
All Other
Encephalitis, Arboviral
California/LaCrosse serogroup
Eastern Equine
St. Louis
Western Equine
Group A Strep Invasive Disease
Group B Strep Invasive Disease
Haemophilus influenzae Invasive Disease-
Hantavirus Disease
Hepatitis - Type A acute
Listeriosis

Measles (Imported, Indigenous)

Meningococcal Disease
Meningitis - Other Bacterial
Mumps
Pertussis
Plague
Poliomyelitis (Paralytic, Nonpara)
Prion Disease
Creutzfeldt-Jakob Disease
variant Creutzfeldt-Jakob Disease
Rabies - Human
Rubella & Congenital Rubella Syndrome
Severe Acute Respiratory Syndrome
(SARS)
Staphylococcus aureus Vancomycin
nonsensitive - all forms
Tuberculosis - all forms
Typhoid Fever
West Nile Infections
West Nile Encephalitis
West Nile Fever

Category 2: Only written report using form PH-1600 required

Botulism - infant
Brucellosis
Campylobacteriosis
Chanchroid
Chlamydia trachomatis (Gen, PID, Other)
Cholera
Cyclospora
Cryptosporidiosis
Ehrlichiosis (HME, HGE, Other)
Escherichia coli 0157:H7
Giardiasis (acute)
Gonorrhea (Gen, Oral, Rectal, PID, Opht)
Guillain-Barre Syndrome
Hemolytic Uremic Syndrome
Hepatitis, Viral
Type B acute

HBsAg positive pregnant female
HBsAg positive infant
Type C acute
Influenza - weekly casecount
Legionellosis
Leprosy (Hansen Disease)
Lyme Disease
Malaria
Psittacosis
Rabies - Animal
Rocky Mountain Spotted Fever
Salmonellosis - other than S. Typhi
Shiga-like Toxin positive stool
Shigellosis
Staphylococcus aureus Methicillin

Resistant - Invasive

Possible Bioterrorism Indicators

Anthrax
Plague
Venezuelan Equine Encephalitis
Smallpox
Botulism

Q Fever

Staphylococcus enterotoxin B

pulmonary poisoning

Viral Hemorrhagic Fever
Brucellosis
Ricin poisoning

Tularemia

Strep pneumoniae Invasive Disease
Penicillin resistant
Penicillin sensitive

Syphilis

Tetanus

Toxic Shock Syndrome
Staphylococcal
Streptococcal

Trichinosis

Vancomycin Resistant Enterococci -

Invasive

Varicella deaths

Vibrio infections

Yellow Fever

Yersiniosis

Category 3: Requires special confidential reporting to designated health department personnel

Acquired Immunodeficiency Syndrome (AIDS)

Category 4: Laboratories required to report all blood lead test results

Human Immunodeficiency Virus (HIV)
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E. Isolate Characterization at the State Laboratory

Laboratory regulations require all clini-
cal laboratories to forward isolates of
selected pathogens from Tennessee
residents to the Tennessee Depart

ment of Health State Laboratory in
Nashville. The isolates provide an im-
portant resource for further characteri-
zation and tracking of disease in Ten-

nessee. The list of required isolates is
presented in Section F.

F. Referral of Cultures to the Department of Health State
Laboratory

According to Statutory Authority T.C.A. 68-29-107, and General Rules Governing Medical Laboratories, 1200-6-3-.12 Di-
rectors of Laboratories are to submit cultures of the following organisms to the Department of Health, Laboratory Services,
for confirmation, typing and/or antibiotic sensitivity including, but not limited to:

Salmonella species, including S. Typhi
Shigella species

Corynebacterium diphtheria

Brucella species

Mycobacterium species

Legionella species

Clostridium tetani

Listeria species

Plasmodium species

Vibrio species
Francisella species
Yersinia pestis

Shiga-like toxin producing Escherichia
coli, including E. coli O157 and
E. coli non-O157

Clostridium botulinum
Haemophlius influenzae ™

Neisseria meningitidis *

Streptococcus pneumoniae
Group A Streptococcus *
Bacillus anthracis
Burkholderia mallei
Burkholderia psuedomallei

Vancomycin-resistant  Staphlyococcus

aureus (VRSA)

Vancomycin-intermediate  Staphlyococ-
cus aureus (VISA)

For pathogens marked with an asterisk (*), only isolates from sterile sites are required to be submitted. Sterile sites include

blood, cerebral spinal fluid (CSF), pleural fluid, peritoneal fluid, joint fluid, sinus surgical aspirates or bone. Group A

Streptococcus will also be considered in isolates from necrotizing fasciitis wound cultures.

Information for Sending Cultures

Please include the patient’s full name, address, age, and sex, the physician’s name and address (including county), and the

anatomic source of culture.

For UPS and Federal Express Items

Tennessee Department of Health
Laboratory Services

630 Hart Lane

Nashville Tennessee 37216-2006
Phone 615-262-6300

For U.S. Mail

Tennessee Department of Health

Laboratory Services

PO Box 305130

Nashville Tennessee 37230-5130
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G. Tennessee Department of Health Regions

The state of Tennessee is divided up Those metropolitan regions include The non-metropolitan regions are

Davidson, Hamilton, comprised of the seven clusters of

Knox, Madison, Shelby and Sullivan.

into 13 health regions. Over one-half six counties:

of the state’s population is within the counties shown in the map.

borders of six metropolitan regions.

Tennessee’s Department of Health Regions

Mid-Cumberland Upper Cumberland )
) ) Sullivan County

Nashville/Davidson County East Tennessee

West Tennessee I I
> I

\ Northeast Tennessee
I \ /
Jackson/Madison County Southeast Knoxville/lKnox County
South Central

Memphis/Shelby County

Chattanooga/Hamilton County

H. Useful Contact Persons, Telephone Numbers, E-Mail and U.S.
Mail Addresses

Tennessee Department of Health Address City Zip Code Phone

Communicable and Environmental Disease Services 425 5th Avenue North, 1st Fl. CHB  Nashville 37243 615-741-7247
State Laboratory 630 Hart Lane Nashville 37243 615-262-6300
Tennessee Department of Health Regions/Metros Address City Zip Code Phone

Chattanooga/Hamilton County (CHR) 921 East Third Street Chattanooga 37403 423-209-8180
East Tennessee Region (ETR) 1522 Cherokee Trail Knoxville 37920 865-5469221
Jackson/Madison County (JMR) 804 North Parkway Jackson 38305 731-423-3020
Knoxville/Knox County (KKR) 140 Dameron Avenue Knoxville  37917-6413 865-215-5090
Memphis/Shelby County (MSR) 814 Jefferson Avenue Memphis  38105-5099 901-544-7715
Mid-Cumberland Region (MCR) 710 Hart Lane Nashville 372470801 615-650-7000
Nashville/Davidson County (NDR) 311 23" Avenue North Nashville 37203 615-340-5632
Northeast Region (NER) 1233 Southwest Avenue Extension Johnson City 37604-6519 423-979-3200
South-Central Region (SCR) 1216 Trotwood Avenue Columbia 384014809 931-380-2527
Southeast Region (SER) 540 McCallie Avenue, Suite 450  Chattanooga 37402 423-634-5798
Sullivan County (SUL) PO Box 630, 154 Blountville Bypass Blountville 37617 423-279-2638
Upper Cumberland Region (UCR) 200 West 10™ Street Cookeville 38501-6076 931-823-6260
West Tennessee Region (WTR) 295 Summar Street Jackson 38301 731-421-6758
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Tim F. Jones, MD

David Kirschke, MD

David Smalley, PhD, MSS, BCLD

Title
State Epidemiologist
Deputy State Epidemiologist

Laboratory Services Director

E-mail

tim.f.jones@tn.gov
david.kirschke@tn.gov
david.smalley@tn.gov

Contacts Health Officers

Region  Name E-mail Name

CHR Valerie Boaz, MD drvboaz@hamiltontn.gov Nettie Gerstle, RN

ETR Tara Sturdivant, MD tara.sturdivant@tn.gov Cathy Goff, MSN, RN

JMR Tony Emison, MD tremison@jmchd.com Connie Robinson, RN

KKR Martha Buchanan, MD martha.buchanan@knoxcounty.org = Pat Hardcastle, RN

MSR Helen Morrow, MD hmorrow@co.shelby.tn.us Anthony Otuka, MD,
PhD

MCR Lori MacDonald, MD lorraine.macdonald@tn.gov Vicki Schwark, RN

NDR Bill Paul, MD bill.paul@nashville.gov Nancy Horner, RN

NER Lawrence Moffett, MD lawrence.moffatt@tn.gov Jamie Swift, RN

SCR Langdon Smith, MD lang.smith@tn.gov Donna Gibbs, PHR

SER Jan Beville, MD jan.beville@tn.gov Gayle Cross, RN

SUL Stephen May, MD asmay@sullivanhealth.org Jennifer Williams, RN

UCR Fred Vossel, MD fred.vossel@tn.gov Debbie Hoy, RN

WTR Shavetta Conner, MD shavetta.conner@tn.gov Susan Porter, RN

Directors of Communicable Disease Control

E-mail
nettieg@hamiltontn.gov
catherine.goff@tn.gov
crobinson@jmchd.com

pat.hardcastle@knoxcounty.org
anthony.otuka@shelbycountytn.gov

vicki.schwark@tn.gov
nancy.horner@nashville.gov
jamie.swift@tn.gov
donna.j.gibbs@tn.gov
gayle.cross@tn.gov
jwilliams@sullivanhealth.org
debbie.hoy@tn.gov

susan.porter@tn.gov

I. Emerging Infections and the Emerging Infections Program

An important emphasis of CEDS is on
new and emerging infections. These
include antibiotic resistant infections
and emerging foodborne pathogens,
such as Cyclospora cayetanensis, E.coli
O157:H7, Listeria and multi-drug resis-
tant Salmonella serotype Newport.
Emerging vector-borne diseases in-
clude ehrlichiosis, La Crosse encepha-
litis and West Nile virus. Avian influ-
enza, meningococcal serogroup Y,
monkeypox, adult and adolescent per-
tussis, SARS and multi-drug resistant
tuberculosis are other emerging and re-

emerging pathogens.

The
(EIP) is a population-based network of
CDC and state health departments,
working with

Emerging Infections Program

collaborators
(laboratories, academic centers, local
health departments, infection control
practitioners, and other federal agen-

cies) to assess the public health impact
of emerging infections and to evaluate
methods for their prevention and con-
trol.

Currently, the EIP Network consists of
ten sites: California, Colorado, Con-
necticut, Georgia, Maryland, Minne-
sota, New Mexico, New York, Oregon
and Tennessee.

The Tennessee Emerging Infections
Program (EIP) is a collaborative effort
of CEDS, the Vanderbilt University
School of Medicine Department of
Preventive Medicine, and the Centers
for Disease Control and Prevention.
From December 1999 until December
2002, the following eleven counties in
Tennessee were involved in the EIP:
Cheatham, Davidson, Dickson, Hamil-
ton, Knox, Robertson, Rutherford,
Shelby, Sumner, Williamson, and Wil-

son. In January 2003, the entire state
become part of one major program of

the EIP, the Foodborne Diseases
Active Surveillance Network
(FoodNet).

The core activity of the EIP is active
surveillance of laboratory-confirmed
cases of reportable pathogens. Labora-
tory directors and staff, physicians,
nurses, infection control practitioners,
and medical records personnel are key
participants in EIP. Components of
the EIP in Tennessee investigate food-
borne infections [Foodborne Diseases
Active Network
(FoodNet) and Environmental Health
Specialist Network (EHS-Net)], inva-

sive bacterial infections [Active Bacte-

Surveillance

rial Core Surveillance (ABCs)], unex-
plained encephalitis (TUES), and in-
fluenza surveillance and vaccine effec-

tiveness.
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J. Communicable and Environmental Disease Services Website

Further tabulations of data regarding access the web site, go to Communicable and Environmental

disease surveillance in Tennessee are http://health.state.tn.us. Click Disease Services.
available at the CEDS web site. To Program Areas, and then click on

{= Tennessee Department of Health: Programs and Services - Windows Intarnet Explorer Step 1:
— ] ; Type in the web address
@ & |@, http: ) fhealkh. skate bn.us < ] 1 http://health.state.tn.us

e
ﬂi‘ ﬁ'ﬁ' I@Tennessee Department of Health: Programs and Servi...l I @ g [3 Eé& h Ij’Page 7

=
— Department of Health

& Susan R. Cooper, MSN, RN, Commissioner
o
3

Step 2:
Click on Program Areas

Programs

Department of Health Program Areas X I

Bioterrorism

Breast and Cemvical Cancer Screening Program

For Individuals Chemical Terrorism
: - Step 3:
- Child Mutrition and Wellness . .
For Those in Need of Click on Communicable
Health Care Communicable and Environmental Disease Sernvices 4 and Environmental

. . Disease Services
For Health Care Community Senices

Professionals

Division of Minority Health and Health Disparities Elimination
For Parents Emerging Infections Program
For Stafistics and Emergency Medical Senices

R Filing Complaints

Upcoming Events

Program Areas <«

Funding Opportunities Governor's Council on Physical Fitness and Health

Faith-Based Health Initiative

T T T IerT

K. Tennessee Population Estimates, 2009

The following statewide population estimates were prepared by the Tennessee Department of Health, Office of Policy,
Planning and Assessment, Division of Health Statistics, and were used in calculating rates in this report. These population
estimates were also utilized in sections, K and M.

SEX POPULATION AGE GROUP (years) POPULATION AGE GROUP (years) POPULATION
Male 3,012,973 <1 80,236 4549 457,235
Female 3,151,794 1-4 324,377 50-54 442,122
RACE /SEX POPULATION 59 411,024 55-59 391,894
White Male 2,456,860 10-14 414,451 60-64 333,037
White Female 2,533,941 15-19 426,668 65-69 252,174
Black Male 496,049 20-24 414,344 70-74 190,583
Black Female 555,817 2529 409,566 75-19 145,152
Other Male 60,064 30-34 409,441 80-84 106,465
Other Female 62,036 35-39 421,791 85+ 103,542
TOTAL 6,164,767 40-44 430,059
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L. Tennessee’s Department of Health Regions: Counties and
Population, 2009

East (Population 723,395)

County

Anderson
Blount
Campbell
Claiborne
Cocke
Grainger
Hamblen

Jefferson

Population ' County
72,398 Loudon
117,181 Monroe
41,568  Morgan
31,785 Roane
36,144 Scott
22,695 Sevier
62,054 Union
50,578

Southeast (Population 320,601)

Mid-Cumberland (Population 985,519)

County
Cheatham

Dickson
Houston
Humphreys
Montgomery

Robertson

Population | County
40,831 Rutherford
47,901 Stewart

8,312 Sumner
18,892 Trousdale
152,293 Williamson
63,589 Wilson

Northeast (Population 341,126)

County
Carter
Greene
Hancock

Hawkins

Population | County
58,021 Johnson
66,292 Unicoi

6,906 Washington
57,633

South Central (Population 380,157)

County
Bedford

Coffee
Giles
Hickman
Lawrence

Lewis

Population | County
43,913 Lincoln
52,409 Marshall
30,673 Maury
25,701 Moore
42,418 Perry
12,302 Wayne

Population County Population  County Population
43 437 Bledsoe 13,224 McMinn 53,021
43831 Bradley 96,353 Meigs 12,200
21,028 Franklin 41,894 Polk 16,716
54,284 Grundy 15,048 Rhea 30,553
23,241 Marion 28,718 Sequatchie 12,874
82,506 Upper Cumberland (Population 332,787)

20,665 County Population  County Population

Cannon 13,950 Overton 21,107
Clay 8,210 Pickett 5,279
. Cumberland 52,562 Putnam 68,972

Population
221,138 DeKalb 19,032 Smith 19,726
14,050 Fentress 17,768 Van Buren 5,738

Jackson 11,803 Warren 41,418

148,926

Macon 22,562 White 24,660
7,955
West (Population 543,199)
158,054
103.578 County Population  County Population
’ Benton 17,052 Haywood 20,061
Carroll 30,559 Henderson 27,386

Populati
OBIEEEOR ) Chester 17,024 Henry 32,289
18,708

Crockett 15,603 Lake 7,926

18,042

04 Decatur 11,918 Lauderdale 29,599
115,524 Dyer 38,871 McNairy 25,579
Fayette 33,290 Obion 33,332

Gibson 49,079 Tipton 59,529

Population Hardeman 30,920 Weakley 36,059
33,439 Hardin 27,123
29,764 Metropolitan Regions (Population 2,506,674)

77,069 County Population  County Population
6,173 Davidson 607,835 Madison 98,674
7,817 Hamilton 315,940 Shelby 952,969
17,819 Knox 407,643 Sullivan 154,922
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M. Notes on Sources Ultilized in Preparing the Report

Statistics utilized in the various disease  Disease rates for the United States 2009, MMWR 2011; 58, No.53.
sections throughout this Annual Re- come from the Centers for Disease
port present the year the disease was Control and Prevention. Summary of

diagnosed. notifiable diseases, United States,

10
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Reported Cases, by Year of Diagnosis, Tennessee, 2000-2009

DISEASE 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
AIDS 674 606 663 600 694 809 284 582 * *
Botulism, Foodborne 0 0 0 0 0 0 0 1 0 0
Botulism, Infant 1 4 3 1 1 0 1 1 1 1
Brucellosis 0 1 0 0 1 0 1 2 1 0
California/LaCrosse Encephalitis 19 17 15 14 13 2 7 14 6 9
Campylobacteriosis 272 364 298 448 438 403 443 448 481 512
Chlamydia 15,073 = 15556 16,042 21,034 22,513 23,041 25,303 @ 26,969 28,001 29,710
Cryptosporidiosis 12 25 60 41 55 44 47 137 47 78
E. coli 0157:H7 59 50 51 35 48 45 88 54 54 38
Ehrlichiosis 46 20 26 31 20 24 35 39 91 32
Giardiasis 184 190 188 187 251 225 246 297 215 233
Gonorrhea 11,877 = 10,144 9,348 @ 8,717 8475 8,619 9,687 | 9584 8767 @ 7,925
Group A Streptococcus 83 87 89 167 144 152 160 149 154 162
Group B Streptococcus 87 157 164 264 245 368 379 302 319 362
Haemophilus influenzae 26 48 37 58 53 93 72 92 101 114
Hepatitis B Surface Antigen Positive, Pregnant. 36 104 103 109 115 191 146 191 184 154
Hepatitis A 154 187 122 202 96 149 69 59 35 13
Hepatitis B, Acute 213 272 128 212 221 153 173 149 155 140
Hepatitis C, Acute 97 64 26 23 35 28 28 38 33 30
Hemolytic Uremic Syndrome 12 10 7 14 16 10 24 21 19 9
HIV 1,127 805 833 549 586 665 697 792 * *
HIV Disease * * * * * * * * 1,071 993
Legionellosis 14 30 20 37 44 40 50 40 45 66
Listeriosis 13 9 12 9 16 12 14 16 14 15
Lyme Disease 28 30 27 19 25 18 30 42 29 9
Malaria 13 14 4 7 13 14 9 19 17 8
Measles (indigenous) 0 0 0 0 0 1 0 1 0 1
Meningicoccal Disease 56 63 38 30 23 27 25 21 21 15
Meningitis, Other Bacterial 52 54 39 28 28 16 4 3 5 12
Methicillin-Resistant Staphylococcus aureus * * * * 946 1,972 = 2,005 1,973 = 1,990 1998
Mumps 2 1 2 5 4 3 11 4 4 3

Penicillin-Resistant Streptococcus pneumoniae 266 226 125 133 153 163 154 199 234 129
Penicillin-Sensitive Streptococcus pneumoniae 353 500 471 493 534 807 837 722 874 953

Pertussis 41 72 119 82 179 213 179 75 120 130
Rocky Mountain Spotted Fever 57 87 81 74 99 139 260 186 233 189
Rubella 1 0 1 0 0 0 0 0 0 0
Salmonellosis, Non-Typhoidal 693 724 853 736 776 820 841 849 905 793
Shigellosis 344 124 175 396 570 507 198 363 968 375
Syphilis, Congenital 18 24 11 2 9 19 8 4 10 14
Syphilis, Early Latent 627 553 390 227 206 205 233 294 310 333
Syphilis, Late Latent 511 570 424 461 400 359 434 442 475 498
Syphilis, Neurological 14 10 17 6 7 8 0 0 0 0
Syphilis, Primary 162 89 40 43 24 62 80 109 123 121
Syphilis, Secondary 370 242 128 93 106 155 169 259 288 282
Tetanus 0 1 1 0 2 0 1 1 0 0
Toxic Shock Staphylococcus 3 1 2 1 2 1 4 0 6 4
Toxic Shock Streptococcus 1 0 0 1 0 0 0 0 0 0
Trichinosis 0 0 1 2 0 1 0 0 0 0
Tuberculosis 383 313 308 285 277 299 277 234 282 219
Tularemia 1 6 4 3 2 7 0 2 2 2
Typhoid Fever 2 1 1 3 4 3 1 1 4 4
Vancomycin Resistant Enterococci 524 711 649 802 406 278 388 287 310 321
Yersiniosis 7 14 19 24 26 18 29 13 21 23
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Number of Reported Cases of Selected Notifiable Diseases with
Rates per 100,000 Persons, by Age Group, Tennessee, 2009

DISEASE <1Y 1-4 5-14 15-24 25-44 45-64 >65
Total population = 80,236 = 324,377 825,475 = 841,012 1,670,863 = 1,624,288 = 798,516

Campylobacteriosis Number 39 58 76 52 115 103 66
Rate = 48.6 17.9 9.2 6.2 6.9 6.3 8.3
Chlamydia Number 22 * 342 21906 7039 376 17
Rate 274 - 41.4 2604.7 421.3 23.1 2.1
Gonorrhea Number * * 82 5179 2384 260 11
Rate - - 9.9 615.8 142.7 16.0 1.4
Group A Streptococcus Number 4 13 11 12 23 52 48
Rate 5.0 4.0 1.3 1.4 1.4 3.2 6.0
Hepatitis A Number 0 0 1 2 4 3 3
Rate 0.0 0.0 0.1 0.2 0.2 0.2 0.4
HIV Disease Number * * * 211 510 256 16
Rate - - - 25.1 30.5 15.8 2.0
Meningococcal Disease Number 3 0 1 3 1 5 2
Rate 3.7 0.0 0.1 0.4 0.1 0.3 0.3
Pertussis Number 72 17 51 19 26 17 4
Rate = 89.7 5.2 6.2 2.3 1.6 1.0 0.5
gss&yei‘d;e‘ﬁam Number 0 3 16 24 35 62 49
Rate 0.0 0.9 1.9 2.9 2.1 3.8 6.1
;"‘i?%;iij Number 90 131 108 65 133 162 118
Rate = 112.2 40.4 13.1 1.7 8.0 10.0 14.8
Shigellosis Number 7 118 140 34 37 31 13
Rate 8.7 36.4 17.0 4.0 2.2 1.9 1.6
Syphilis, Early Latent Number 0 0 0 106 169 50 8
Rate 0.0 0.0 0.0 12.6 10.1 3.1 1.0
Syphilis, Late Latent Number 0 0 0 63 253 151 31
Rate 0.0 0.0 0.0 74.9 151.4 93.0 38.8
Syphilis, Neurological Number 0 0 0 0 0 0 0
Rate 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Syphilis, Primary Number 0 0 0 22 66 32 1
Rate 0.0 0.0 0.0 2.6 4.0 2.0 0.1
Syphilis, Secondary Number 0 0 1 103 137 39 2

Rate 0.0 0.0 0.1 12.2 8.2 2.4 0.3

14
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A. Foodborne Disease




Dr. Tim F. Jones’ children help purchase product at a local grocery store during an outbreak investigation related to

pepperoni-containing pizzas.

Source: Tennessee Department of Health.
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The Tennessee FoodNet Program

The Foodborne Diseases Active Sur-
veillance Network (FoodNet) is the
principal foodborne disease compo-
nent of the Centers for Disease Con-
trol and Prevention (CDC) Emerging
Infections Program (EIP). FoodNet is a
collaborative project between the
CDC, the 10 EIP states (California,
Colorado, Connecticut, Georgia,
Maryland, Minnesota, New York, New
Mexico, Oregon and Tennessee), the
U.S. Department of Agriculture
(USDA), and the Food and Drug Ad-
ministration (FDA). The project con-
sists of active laboratory surveillance
for foodborne diseases and related
studies designed to help public health
officials better understand the epide-
miology of foodborne diseases in the
United States.

Foodborne diseases include infections

caused by bacteria such as Salmonella,
Shigella, Campylobacter, Escherichia coli
O157, Listeria monocytogenes, Yersinia
enterocolitica, and Vibrio, and parasites
such as Cryptosporidium and Cyclospora.
In 1995, FoodNet surveillance began
in five locations: California, Connecti-
cut, Georgia, Minnesota and Oregon.
Each year the surveillance area, or
catchment, has expanded, with the
inclusion of additional counties or
additional sites (New York and Mary-
land in 1998, eleven counties in Ten-
nessee in 2000 [statewide in 2003],
Colorado in 2001, and New Mexico in
2004). The total population of the
current catchment is 46.0 million or
15% of the United States population.

FoodNet provides a network for re-
sponding to new and emerging food-
borne diseases of national importance,

Why is FoodNet important to public health?

Foodborne diseases are common; an
estimated 76 million cases occur each
year in the United States. Although
most of these infections cause mild
illness, severe infections and serious
complications do occur. The public
health challenges of foodborne dis-
eases are changing rapidly; in recent
years, new and emerging foodborne
pathogens have been described and

changes in food production have led
to new food safety concerns. Food-
borne diseases have been associated
with many different foods. Food vehi-
cles, such as eggs, peanut butter, and
fruit juice, have been implicated in
transmission of Salmonella during re-
cent outbreaks. Public health officials
in the ten EIP sites are monitoring

monitoring the burden of foodborne
illness and identifying the sources of
specific foodborne diseases. The Food-
Net objectives are:

e To determine the burden of food-
borne illness in the United States

e To monitor trends in the burden of
specific foodborne diseases over
time

e To attribute the burden of food-
borne illness to specific foods and
settings

e To disseminate information that can
lead to improvements in public
health practice and the development
of interventions to reduce the bur-
den of foodborne illness.

foodborne diseases, conducting epide-
miologic and laboratory studies of
these diseases, and responding to new
challenges from these diseases. Infor-
mation gained through this network
will lead to new interventions and pre-
vention strategies for addressing the
public health problem of foodborne
diseases.

How is FoodNet different from other foodborne disease surveillance systems?

Current "passive" surveillance systems
rely upon reporting of foodborne dis-
eases by clinical laboratories to state
health departments, which in turn
report to CDC. Although foodborne
diseases are extremely common, only a
fraction of these illnesses are routinely
reported to CDC via passive surveil-
lance systems. This is because a com-
plex chain of events must occur before

such a case is reported, and a break at
any link along the chain will result in a
case not being reported. FoodNet is an
"active" surveillance system, meaning
public health officials regularly contact
laboratory directors to find new cases
of foodborne diseases and report these
cases electronically to CDC. In addi-
tion, FoodNet is designed to monitor
each of these events that occur along

the foodborne diseases chain and
thereby allow more accurate and pre-
cise estimates and interpretation of the
burden of foodborne diseases over
time. Because most foodborne infec-
tions cause diarrheal illness, FoodNet
focuses these efforts on persons who

have a diarrheal illness.
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FoodNet Components

Active laboratory-based surveillance: The
core of FoodNet is laboratory-based
active surveillance at over 603 clinical
laboratories that test stool samples in
the ten participating states. In Tennes-
see, 135 laboratories are visited regu-
larly by surveillance officers to collect
information on laboratory-confirmed
cases of diarrheal illnesses. Addition-
ally, active surveillance for hemolytic
uremic syndrome (HUS) (a serious
complication of Shiga toxin-producing
E. coli [STEC] infections) is conducted.
The result is a comprehensive and
timely database of foodborne illness in
a well-defined population.

Survey of clinical laboratories: In 2007, a
laboratory survey was carried out to
determine current clinical laboratory
practices for isolation and reporting of
STEC and to assess compliance with
the STEC diagnostic guidelines pub-
lished by CDC in 2006.
see, responses were received from 132
(98%) of 135 laboratories surveyed.
Analysis showed that of the 56 (42%)
laboratories reporting testing on-site
for E. coli O157/STEC, 55 (98%) re-

ported using culture-based methods, 9

In Tennes-

(16%) reported using non-culture
based methods capable of detecting
non-0O157 STEC (e.g., enzyme immu-
noassay or immunocard), 8 (14%) re-
ported using both culture and non-
culture methods, and one laboratory
reported using both culture and non-
culture methods simultaneously as
suggested by the CDC guidelines. Of
the

culture based methods, only 4 indi-

9 laboratories reporting non-

cated using these methods to identify
non-O157 STEC.

In January 2005, a FoodNet survey of
clinical laboratory practices for the
isolation and identification of Campy-
lobacter began. The laboratory survey
assessed the routine practices used to
isolate Campylobacter from stool speci-
mens, including use of transport me-
dia, enrichment or filtration, choice of
selective agar, and incubation duration
and temperature, any of which could
affect isolation rates for Campylobacter
and therefore affect laboratory con-
firmed incidence. Analysis of the sur-
vey indicated that FoodNet sites with a
high incidence of Campylobacter were
more likely than low incidence sites,
such as Tennessee,to: test routinely for
Campylobacter (95% vs 87%, p<0.01),
use Cary Blair transport media (87%
vs 78%, p=0.03), reject specimens re-
ceived without transport media (86%
vs 74%, p<0.01), homogenize speci-
mens (26% vs 16%, p=0.02), use
Campy CVA media for direct plating
(51% vs 30%, p<0.01), and hold plates
for >48 hours before final examination
(56% vs 41%, p<0.01). Transport
times were not significantly different

(4 vs 3 hours).

Survey of the population: Collaborating
FoodNet
domly selected residents of the catch-

investigators contact ran-
ment area and ask individuals if they
had a recent diarrheal illness, whether
they sought treatment for the illness
and whether they had consumed cer-
tain foods. Because many people who
become ill with diarrhea are not evalu-

Environmental Health Specialist Network (EHS-Net)

The Environmental Health Specialist
Network (EHS-Net) represents collabo-
ration between environmental health
specialists, epidemiologists, laborato-

ries, state food protection programs,
the Environmental Health Branch of
the National Center of Environmental

Health at CDC, the Food and Drug

ated by a healthcare provider, little is
known about the number of cases of
diarrhea in the general population and
how often persons with diarrhea seek
medical care. The population survey is
an essential part of the evaluation of
foodborne disease because it allows for
an estimate of the population who
does not seek medical care when af-
fected by diarrheal illness. The fifth
population survey, which began in
mid-2006, is

analysis.

currently undergoing

Epidemiologic ~ Studies: From 2002
through 2004, three case-control stud-
ies were conducted in FoodNet to
study infants under the age of one year
with Campylobacter and Salmonella, Sal
Enteritidis,
Newport. Upon analyzing the studies,
identified
among infants: riding in a shopping

monella and Salmonella

several risk factors were

cart next to meat or poultry, drinking
well water, visiting or living on a farm,
having a pet with diarrhea in the
home, eating fruits or vegetables pre-
pared in the home, and travelling out-
side the United States. Breast-feeding
was protective for the youngest infants
and should continue to be encour-
aged.

Both the Selected Salmonella Serotype
study and the Clinical Outcomes
Among non-Typhi Salmonella study
ended in 2007 and are undergoing
analysis. Data continues to be col-
lected for the E. coli O157 infection
study, which began in 2006; the goal is
to assess risk factors for HUS among
patients with E. coli O157 infections.

Administration, and FoodNet. EHS-
Net’s mission is to identify environ-
mental antecedents to foodborne and
waterborne illness and disease out-
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breaks through work in areas where
active foodborne and waterborne dis-
ease surveillance systems are in place.

Ongoing projects include a survey of
restaurant procedures for cooling
cooked products, surveys of restaurant
procedures for safely handling fresh
produce and poultry products, and a

large survey to learn more about con-

Campylobacteriosis

Campylobacteriosis is one of the most
commonly reported gastrointestinal
illnesses in the United States as well as
in Tennessee. The causative agent is
primarily Campylobacter jejuni, followed
by Campylobacter coli and other less
common species. Most persons in-
fected with the bacterium develop di-
arrhea, cramping, abdominal pain and
fever within 2 to 5 days after exposure.
Illness typically lasts one week.

Rates of disease from 2000-2002 aver-
aged about 5.5 cases per 100,000 per-
sons. Since 2003, however, rates of
campylobacteriosis have been fairly
steady at approximately 7.6 cases per

100,000 persons (Figure 1).

Active laboratory surveillance for Cam-
pylobacter is carried out statewide by
the FoodNet program. Unlike other
foodborne pathogens, isolates for Cam-
pylobacter are requested but not re-
quired by state law to be sent in to the
state laboratory. In 2009, Tennessee
began receiving Campylobacter reports
that were tested using non-culture
based methods (e.g. EIA and PCR).
Some of the cases were clinically com-
patible with disease, whereas others
were not. There were 7 cases reported,
all from the Chattanooga/Hamilton
County metropolitan area, tested only

sumers’ perception of the usefulness of
food product recalls. A study charac-
terizing restaurants that have been
associated with foodborne outbreaks is
being completed. Data continues to be
collected for the retail meat study; the
goal is to determine the prevalence of
contamination and antimicrobial resis-
tance among Salmonella, Campylobacter,
E. coli and Enterococci isolated from a

convenience sample of chicken breast,
ground turkey, ground beef and pork
chops purchased from grocery stores
in the United States. Water projects
include a study of the health effects of
failures of water systems to decontami-
nate water lines properly following
maintenance and a pilot study of a
small water system investigation tool.

Figure 1. Incidence of Campylobacteriosis, by
Year, Tennessee, 2000-2009.
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by these non-culture based methods.
Further research is needed to deter-
mine how sensitive and specific the

non-culture based methods are com-
pared to culture, the gold standard.
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Figure 2 illustrates that those at great-
est risk of developing infection are
under the age of 5 years. In 2009, the
rate of disease in this population was
25.5 cases per 100,000 persons. The
risk for those under the age of one
year is even greater (53.6 cases per

100,000 persons).

In 2009, the rate of disease varied re-
gion to region across the state (Figure
3), with the highest rates (per 100,000
persons) in Southeast Region (15.9
cases), East Tennessee Region (13.7
cases), South Central Region (12.9
cases) and Chattanooga/Hamilton
County metropolitan area (10.4 cases).
The lowest rate was found in Jackson/
Madison County metropolitan area
with 4.1 cases per 100,000 persons.

This regional variation is not just a
Tennessee phenomenon, but a na-
tional one as well. Among FoodNet
sites, there is remarkable variation in
rates of campylobacteriosis. According
to 2009 preliminary FoodNet data,
Georgia reported the lowest rate of

Listeriosis

Listeria monocytogenes causes listeriosis,
a rare but serious bacterial foodborne
disease. It results in only about 2,500
of the estimated 76 million foodborne
illnesses per year in the United States.
However, listeriosis accounts for 500
deaths and 2,300 hospitalizations, the
highest rate of hospitalization of any
foodborne illness. L. monocytogenes can
cause meningitis, other severe neuro-
logical sequelae, spontaneous abor-
tion, and infection in newborn in-
fants. The primary vehicle is food.

The major risk factors for infection

Number of Cases
(per 100,000 persons)

Figure 3. Incidence of Campylobacteriosis, by
Region/Metro, Tennessee, 2009.

Region/Metro

disease, with 7.6 cases per 100,000
persons, while California reported a
rate almost quadruple that (29.4 cases
per 100,000 persons).

To better understand this variation,
FoodNet has undertaken several stud-
ies: an analysis of hospitalization rates,
a survey of laboratories, a survey of the
general population, and a survey of
physicians. None have fully explained
the differences. Examination of the
differences in food consumption pref-

erences within those participating sites
in FoodNet has been proposed. One
hypothesis is that the consumption of
previously frozen chicken (which may
decrease the burden of Campylobacter
contamination) may vary by region. In
2008, a study was launched to further
evaluate these regional differences by
comparing human Campylobacter inci-
dence with the prevalence on chickens
at processing plants and prevalence on
chickens purchased at grocery stores.
Ongoing efforts are needed to control
campylobacteriosis.
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Figure. Number of Cases of Listeriosis,
by Year, Tennessee, 2000-2009.
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with L. monocytogenes include con-
sumption of high-risk foods such as
non-pasteurized dairy products, frank-
furters and ready-to-eat deli meats. Im-
munosuppressed persons and preg-
nant females are most susceptible to
infection.

In Tennessee, listeriosis became a re-

Salmonellosis

Salmonellosis is a gastrointestinal in-
fection caused predominately by non-
typhoidal serotypes of Salmonella en-
terica, a gram negative enteric bacte-
rium. Common symptoms include
nausea, diarrhea, abdominal cramps,
and sometimes vomiting. Although
the illness is generally relatively mild,
death can occur in some cases. Infants,
elderly persons and those with weak-
ened immune systems are more likely
to develop severe illness. Salmonellosis
usually appears 6 to 74 hours after
eating contaminated food and lasts for
4 to 7 days. Every year, approximately
40,000 cases of salmonellosis are re-
ported in the United States. Because
many milder cases are not diagnosed
or reported, the actual number of in-
fections may be 30 or more times
greater.

Since 1999, the incidence of salmonel-
has
(Figure 1). The average incidence rate
from 2000 through 2009 was 43%
higher than that from 1995 through
1999. A total of 782 cases were re-
ported to the Tennessee Department
of Health (TDH) in 2009, represent-
ing a 2% decrease from the 2000-2008

average. The overall rate in 2009 was

losis increased in Tennessee

13 cases per 100,000 persons, which
was lower than the national rate (17
cases per 100,000 persons in 2008),

portable disease in 1996. That year 6
cases were reported; the next year the
number of cases jumped to 14. In
1998, a multistate outbreak of listerio-
sis resulted from post-processing con-
tamination in a hot dog manufactur-
ing plant in another state. Tennessee
Department of Health staff assisted in
the early identification of that out
break. The number of cases in Tennes-

see has remained fairly constant since

1997.

Among FoodNet sites in 2009, the
overall rate was 0.34 cases per 100,000
persons. Tennessee reported 14 cases
in 2009 (0.22 cases per 100,000 per-

sons) (Figure).

Figure 1. Salmonellosis Rates,
by Year, Tennessee, 2000-2009.

IR g

16
o 2 14
S @ 12
S o
O g 10
°g 8
25 .
@ 2
0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Year
Figure 2. Proportion of Salmonellosis Cases, by
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but higher than the National Health
Objective 2010 for incidence of salmo-

nellosis (6.8 per 100,000 persons).
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In 2009, the rates of infection in Ten-
nessee varied by region. The West
Tennessee and Upper Cumberland
regions reported the highest rates of
Salmonella infections (22 and 17 cases
per 100,000 persons respectively) com-
pared with 10 cases or less per 100,000
reported by the East, Southeast, and
South Central regions. All 6 metro-
politan regions reported 11-15 cases
per 100,000 persons. Memphis/Shelby
County reported an outbreak of Salmo-
nella Heidelberg associated with a local
barbeque restaurant, with 53 ill per-
sons who had attended a family reun-
ion event. TDH staff investigated an-
other cluster of Salmonella Liverpool in
Shelby County with 9 cases, mostly in
older females with no specific expo-
sure. Two major multi-state outbreaks
of Salmonella were reported by CDC in
2009: S. Oranienburg among atten-
dees of the Annual New Orleans Jazz
Festival with unknown vehicle, and S.
Montevideo associated with salami
products containing contaminated
black and red pepper. Tennessee had 3
and 5 confirmed cases matching these
outbreak strains, respectively.

From 1995 to 2009, salmonellosis re-
ports followed a typical seasonal trend,
with two-thirds of cases occurring dur-
ing the summer and fall (Figure 2).
During this time period, 68% of cases
were reported during the months of
May through October. In 2009, salmo-
nellosis cases peaked in July with 123
(16%) of 782.

As shown in Figure 3, from 1995 to
2009 Salmonella was isolated most fre-
quently from children under 5 years of
age, who accounted for 32% of all
cases. In 2009, the incidence rates of

salmonellosis were 90 cases per
100,000 infants under the age of 1

Figure 3. Salmonellosis Rates,
by Age Group, Tennessee, 1995-2009.
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Figure4. The Top 5 Serotypes of Salmonella,
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year and 131 cases per 100,000 chil-
dren 1 to 4 years of age.

The 5 most common serotypes of Sal
monella [S. Typhimurium including S. I
4,[5],12:i:- (a monophasic variant of S.
Typhimurium), S. Enteritidis, S. New-
port, S. Heidelberg, and S. Javiana]
accounted for 64% of all Salmonella
isolates sent to the TDH State Labora-
tory in 2009 (Figure 4). Four cases of
S. Typhi were reported in 2009: an
adult female from Shelby County who
reported travel to India prior to ill-
ness, and 3 children of an expanded

immigrant family living in Hamilton

County.

CDC is monitoring the trends of an-
timicrobial resistance among non-
typhoidal Salmonella. Nationwide,
from 2003-2007, 3.5%

typhoidal Salmonella isolates were resis-

of non-

tant to ceftiofur (third generation
cephalosporin); 2.6% to nalidixic acid
(quinolone); 7.0% to at least ampicil-
chloramphenicol,

lin, streptomycin,

sulfonamide, and tetracycline
(ACSSuT); and 2.3% to at least ACS-

SuT, amoxicillin-clavulanic acid, and

25




Communicable and Environmental Disease Services Annual Report

2009

time period (2-2.9 to ceftiofur, <1.0 to

Western and Central states. In com-

ceftiofur (MDRAmpC). The preva-

lence of ACSSuT and MDRAmpC has
declined since 2003. High rates of

these resistance patterns were found in

parison, Tennessee had lower resis-
tance proportions to each of these an-
timicrobial classes during the same

nalidixic acid, 59.9 to AcssuT, and 1-
1.9 to MDRAmpC).

Shiga-toxin Producing E. coli and Hemolytic Uremic Syndrome

Escherichia coli (E. coli) are common
gram-negative bacteria with many sub-
types, causing a range of clinical ill-
nesses. Although most E. coli are non-
pathogenic residents of the colon, vari-
ous subtypes cause urinary tract infec-
tions and other extra-intestinal infec-
tions and are common causes of diar-
rhea worldwide.

Shiga toxin-producing E. coli (STEC)
are a group of E coli that cause dysen-
tery (bloody diarrhea). STEC possess
several virulence factors, including
Shiga toxin. Shiga toxin, also called
verotoxin, is essentially identical to a
toxin produced by Shigella dysenteriae.
Livestock, especially cattle, are thought
to be the primary reservoir for STEC.
Reservoir species are clinically unaf-
fected. Transmission has been associ-
ated with foods like contaminated
ground meat, produce, and water, as
well as direct contact with STEC-
colonized animals and their environ-
ment. coli
(EHEC) are diarrheagenic E. coli
which are a subset of STEC. In the
United States

EHEC are important pathogens caus-

Enterohemorrhagic E.

and in Tennessee,

ing sporadic illness and outbreaks. The
most commonly isolated EHEC is E.
coli O157.

by certain biochemical properties

Identification is facilitated

which are distinctive (e.g. the organism
does not ferment the sugar sorbitol).

EHEC, including E. coli O157, can
cause watery or bloody diarrhea and
hemorrhagic colitis. Severe abdominal
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Figure. Culture-confirmed E. coli 0157 and HUS
(< 18 years) cases, by Year, Tennessee, 2000-2009.
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cramping or pain is often reported.
Nausea, vomiting and fever are less
commonly reported. Of those in-
fected, 5-10% may develop hemolytic
uremic syndrome (HUS), which dis-
proportionately affects young children
and the elderly and can have a mortal-
ity rate of up to 5%. HUS is character-
ized by the clinical triad of microan-
giopathic hemolytic anemia, thrombo-
cytopenia, and acute renal failure. Sev-
eral studies have suggested that the
risk of HUS is increased after treat-
ment of STEC with antibiotics. If an-
timicrobial therapy is being considered
for an enteric infection, obtaining a
stool culture is important in guiding
appropriate treatment. Tennessee is
involved in conducting the largest
study to date to address the effects of
antimicrobial use in persons infected

with E. coli O157.

Although E. coli O157 is most com-

monly isolated, over 200 other sero-

types of E. coli also produce Shiga tox-
ins. Up to half of STEC-associated
diarrhea in the United States may be
due to non-O157 serotypes, though
most of these likely go unreported due
to limitations in laboratory testing.
The most common non-O157 STEC
serotypes in the United States include
026, 0111, 0103, O121, and O145.

Most clinical laboratories have the
capacity to identify E. coli O157 by
culturing sorbitol-negative E.coli. All
positive STEC infections including E.
coli O157 are reportable to the Ten-
nessee Department of Health (TDH).
Any clinical material, culture material
(i.e. broth cultures), or isolates positive
for Shiga toxin (including E. coli
0O157) must be forwarded to the state
public health laboratory per Tennessee
law. This is especially important as
more labs begin using non-culture
based methods. Isolation of the bacte-
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ria is important for serotyping and
DNA fingerprinting by pulsed-field gel
electrophoresis (PFGE). PFGE helps to
identify cases with potential epidemi-
ologic links to other sporadic cases,
recognized outbreaks, or contaminated

foods.

In 2009, 62 cases of STEC were re-
ported to TDH. Of these, 38 (Figure)

Shigellosis

Shigellosis is an infectious disease
caused by a group of bacteria called
infected with
Shigella develop diarrhea, fever and

Shigella. Most persons

stomach cramps within one or two
days after they are exposed to the bac-
terium. The diarrhea is often bloody.
However, illness usually resolves in
five to seven days.

In some persons, especially young chil-
dren and the elderly, diarrhea can be
severe requiring hospitalization. Al
though some infected persons may
never show any symptoms at all, they
may still pass the Shigella bacteria to
others. Transmission occurs primarily
person-to-person by the fecal-oral
route, with only a few organisms (10-
100) needed to cause infection. Cur-
rently, active laboratory surveillance is
being conducted statewide for Shigella
by the FoodNet program.

Even though the number of cases re-
ported in Tennessee has varied over
the years, the rate of disease has de-
clined overall since 1962 (average inci-
dence rate of 7.3 cases per 100,000
persons). However, major increases in
incidence occurred in 1993 (18.9 cases
per 100,000 persons), 1998 (15.7 cases
per 100,000 persons), and 2004 (9.7

were culture-confirmed E. coli 0157,
23 were culture-confirmed non-O157
STEC, and 1 was culture-confirmed
STEC with O antigen undetermined.
Sixteen cases of HUS were reported,
all in persons less than 18 years of age
(Figure). Of these, laboratory evidence
of a preceding STEC infection was
obtained in 13 (81%).

As a FoodNet site, Tennessee is en-
gaged in several studies to better char-
acterize STEC
comes. In 2008, Tennessee continued

infections and out
participation in the largest study to
date to address the effects of antim-
icrobial use on outcomes in persons
infected with E. coli O157. Addition-
ally, FoodNet initiated preliminary

studies and planning for a case-control
study of non-O157 STEC risk factors.

Figure 1. Incidence of Shigellosis, by Year,
Tennessee, 1993-2009.
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cases per 100,000) and are indicative
of the cyclical nature of shigellosis in

Tennessee. In 2008, it is apparent that
shigellosis is continuing the four to six
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year cycle of increased incidence
(Figure 1).

In 2008, there were 968 cases of shigel-
losis reported in Tennessee (15.8 cases
per 100,000 persons). This represents
a significant increase in incidence,
more than 260%, from the previous
year. The majority of those cases were
concentrated in Knoxville/Knox
County (32.1%) metropolitan area,
East Tennessee Region (21.9%), and
Chattanooga/Hamilton County
(16.4%) metropolitan area, which were
experiencing community-wide out-

breaks of a clonal strain of Shigella.

The driving factor in many shigellosis
outbreaks is daycare-associated cases,
including attendees, employees, and
the family members of either group.
The highest rate of disease in 2009
was found in those under the age of
10 years (86 cases per 100,000 per-
sons) (Figure 2).

The spread of Shigella from an infected
person to other persons can be pre-
vented by frequent and careful hand

washing. When possible, young chil-
dren with a Shigella infection who are
still in diapers should not be in con-
tact with uninfected children. In day-
care settings, exclusion of children
until they are symptom free for twenty-
four hours is a minimum requirement.
Local requirements may include docu-
mentation of negative stool culture. In
addition, people who have shigellosis
should not prepare food for others
until they have been symptom free for
at least twentyfour hours and edu-
cated about basic food safety precau-
tions.

Foodborne and Waterborne Parasitic Diseases

Parasites can cause a range of diseases,
many with mild symptoms and some
that lead to severe outcomes and even
death. Many parasitic diseases have
traditionally been considered exotic or
foreign to the United States, and have
not been routinely included in the

Cryptosporidiosis

Cryptosporidium is a protozoal para-
site affecting both animals and hu-
mans. The 2 species most com-
monly seen in humans, C. parvum
and C. hominis, are mostly resistant
to chlorine and can be challenging
to filter, making them substantial
threats in both drinking and recrea-
tional water. Cryptosporidium oo-
cysts (eggs protected by a shell) re-
main viable for long periods of
time in a variety of harsh environ-
mental conditions.

C. parvum has long been recognized
in persons, pets, and ruminant ani-
mals in agricultural settings. Urban

differential diagnoses of patients with
acute diarrheal illness in Tennessee.
Nevertheless, these organisms are a
possible cause of illness in Tennessee
residents. Immigrants from or tourists
who have traveled to areas where these
parasites occur continually, in addi-

tion to immune-compromised persons,
are at risk for parasitic diseases in Ten-
nessee and the rest of the United
States. Two parasitic diseases are re-
quired to be reported in Tennessee:
cryptosporidiosis and cyclosporiasis.

i 483

Figure. Cryptosporidium cases, by Year,
Tennessee, 2000-2009.
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settings and demographics are con-
tributing to the spread of Crypto-

sporidium, and a dramatic rise in

cases has occurred both nationally
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and in Tennessee. Settings that fa-
cilitate close personal contact and
environmental fecal contamina-
tion, such as expanded use of day
care centers by infants and young
children and an increase in the
numbers of elderly people who live
in institutions, might contribute to
this rise. A growing number of im-
mune-compromised persons are
also at risk. Water distribution is-
sues possibly contribute, as water is
increasingly piped long distances
from source to point of use. Fi-
nally, the availability of a new anti-
Cryptosporidium drug nitazoxanide,
approved in 2005, is thought to
have made patients and providers
more aware of cryptosporidiosis
and more likely to pursue diagno-

sis.

In 1995 a single case of crypto-
Cyclosporiasis

Cyclosporiasis is an intestinal infec-
tion caused by the parasite Cyclospora
cayetanensis, first described in humans
in New Guinea in 1977. The causative
organism was taxonomically classified
in 1993. Cyclospora oocysts are stable
in the environment and readily survive
freezing, exposure to formalin, and
chlorination. Oocysts can contaminate
food and water, and direct person-to-

person transmission is considered

Giardiasis

Giardia is the most common cause of
parasitic infection in the United States
and Canada and is a common cause of
epidemic diarrhea
throughout the world. Nearly all chil-
dren in the developing world become

endemic and

sporidiosis was reported in Tennes-
see. During 2002-2009, a mean of
64 cases was reported each year
(Figure). The 137 cases reported in
2007 included cases from at least 2
recreational water outbreaks, one
of which was attributed specifically
to C. hominis. During 2009, 82
cases were reported statewide with
no known outbreaks.

Cryptosporidiosis case reporting
has facilitated observation of spatial
and temporal patterns of infection.
The eastern third of Tennessee has
reported higher incidence of
cryptosporidiosis than the remain-
der of the state. Analyzing these
trends over time may help identify
previously unreported outbreaks or

regional risk factors for infection.

common. The recommended treat-
ment is trimethoprim-
sulfamethoxazole. Alternative antibi-
otic regimens have not been identified
for patients who do not respond or are
unable to tolerate the standard treat-
ment. Many persons with healthy im-
mune systems will recover without
treatment, though symptoms can last

for several weeks to a month or more.

infected at some point in their lives. In
Tennessee, children under 5 years of
age accounted for 26% of giardiasis
cases from 1995 through 2009.

Acquisition of the parasite requires

The Tennessee Department of
Health (TDH) distributes educa-
tional material on recreational wa-
ter safety each year in an effort to
reduce risk of Cryptosporidium infec-
tion and other waterborne ill-
nesses. In 2007, TDH Laboratory
Services acquired the equipment
and training necessary to speciate
Cryptosporidium specimens as well as
to test drinking or recreational wa-
ter for presence of Cryptosporidium
and began using those capabilities
in 2008. During 2008-2009, se-
lected stool samples were subjected
to species testing, and all were iden-
tified as C. parvum. More detailed
identification such as the species of
Cryptosporidium causing disease in
an individual or in a region in-
creases our ability to understand
and evaluate common environ-
mental exposures.

During 1995-2000, large outbreaks of
cyclosporiasis in North America were
associated with the consumption of
fresh raspberries from Central Amer-
ica. These outbreaks prompted inten-
sive study of Cyclospora in the United
States. In April 2005, another large
outbreak in Florida was attributed to
consumption of fresh basil; more than
300 individuals were sickened in 32
Florida counties.

ingestion of Giardia cysts. This can
occur in one of 3 ways: via contami-
nated water (most frequently), person-
to-person transmission, and contami-
nated food. Many waterborne out-
breaks have involved the use of un-
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treated surface water or water that had
been inadequately treated. Person-to-
person transmission is due to fecal
exposure and most frequently occurs
among small children in daycare cen-
ters, persons in custodial living cen-
ters, and men who have sex with men.

The figure depicts the number of cases
of giardiasis reported in Tennessee
from 2000 through 2009; the numbers
have remained fairly constant, ranging
from a low of 184 in 2000 to a high of
295 in 2007. A total of 233 cases of
giardiasis were reported in Tennessee
in 2009. For the period of 1995-2009,

giardiasis reports followed a typical

Foodborne Outbreaks

A foodborne disease outbreak is de-
fined as the occurrence of 2 or more
cases of a similar illness resulting from
the ingestion of a common food. All
suspected outbreaks and unusual pat-
terns of gastrointestinal illness should
be reported promptly to the local
health department.

In 2009, 16 foodborne disease out
breaks were reported in Tennessee
(Table). The increasing use of pulsed-
field gel electrophoresis (PFGE) to
determine relatedness of bacterial iso-
lates has improved the recognition and
investigation of suspected outbreaks.
In 2009, a cluster of Salmonella Heidel-
burg with an indistinguishable PFGE
pattern was identified. When cases in
this cluster were interviewed, epidemi-
ologists discovered that they had all
consumed food prepared by the same

the

same pattern of Salmonella had also

local restaurant. Interestingly,
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Figure. Number of Giardiasis Cases, by Year,
Tennessee, 2000-2009
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Figure 1. Reported Foodborne Disease
Outbreaks, Tennessee, by Year, 2000-2009.
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been isolated from ill patrons of this
restaurant in 2007. Another useful
tool in outbreak investigations is the
polymerase chain reaction (PCR) test.
This test has markedly improved our
ability to confirm norovirus as a com-
mon etiology in foodborne disease

outbreaks. Over one-third of reported
foodborne outbreaks in 2009 were
caused by norovirus. Overall, 94% of
reported foodborne disease outbreaks
had a laboratory-confirmed etiology
(Figure).
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ONSET COUNTY #ILL ETIOLOGY SITE SUSPECTED VEHICLE
01/10/2009 Davidson 8 Norovirus Gl| Private event, Cake
Restaurant
01/14/2009 Hamilton 22 Norovirus Gll Restaurant Oysters
01/24/2009 Davidson 6 Norovirus Gl Restaurant Unknown
02/15/2009 Dickson 1 Salmonella Saintpaul Restaurant Sprouts
03/06/2009 Hamilton 13 Norovirus Gl Restaurant Oysters
03/06/2009 Bradley 1 Salmonella Carrau Private home Melons
03/21/2009 Shelby 1 Listeria monocytogenes Private home Mexican cheese
06/18/2009 Hamilton 11 Norovirus Gl Restaurant Cheese dip
06/24/2009 Hawkins 6 Unknown Office Roast beef
07/10/2009 Shelby 53 Salmonella Heidelberg Restaurant BBQ pork
07/18/2009 Davidson 10 Salmonella Enteritidis Restaurant Unknown
10/01/2009 Davidson 13 Salmonella Newport Restaurant Lettuce, Roast beef
Knox, Montgomery, Private home
10/14/2009 | Shelby, Sullivan, 5 Salmonella Montevideo ' Peppered salami
S Workplace
Williamson
10/18/2009 Overton 1 E. coli O157:H7 Restaurant Needle tenderized steak
10/20/2009 McNairy 1 Salmonella Newport Private home Ground beef
11/10/2009 Williamson 36 Norovirus GlI Restaurant Salad
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Hepatitis A

Hepatitis A is caused by infection with
the hepatitis A virus (HAV). The virus
has an incubation period of approxi-
mately 28 days (range: 15-50 days).
HAYV replicates in the liver and is shed
in high concentrations in feces from 2
weeks before to 1 week after the onset
of clinical illness.

HAYV infection produces a selflimited
disease that does not result in chronic
infection or chronic liver disease; how-
ever, 10%-15% of patients might ex-
perience a relapse of symptoms during
the initial 6 months after acute illness.
Acute liver failure from hepatitis A is
rare (overall casefatality rate: 0.5%).
The risk for symptomatic infection is
directly related to age, with >80% of
adults having symptoms compatible
with acute viral hepatitis and the ma-
jority of children having either asymp-
tomatic or unrecognized infection.
Antibody produced in response to
HAV infection persists for life and
confers protection against reinfection.

HAV infection is primarily transmit
ted by the fecal-oral route, by either
person-to-person contact or consump-
tion of contaminated food or water.
Although viremia occurs early in infec-
tion and can persist for several weeks
after onset of symptoms, bloodborne
transmission of HAV is uncommon.
HAV occasionally might be detected
in saliva in experimentally infected
animals, but transmission by saliva has
not been demonstrated.

Hepatitis B

Hepatitis B is caused by infection with
the hepatitis B virus (HBV). The incu-
bation period from the time of expo-

Figure. Acute Hepatitis A Cases,
by Year, Tennessee, 1995-2009.
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In the United States, nearly half of all
reported hepatitis A cases have no spe-
cific risk factor identified. Among
adults with identified risk factors, the
majority of cases are among men who
have sex with men, persons who use
illegal drugs, and international travel-
ers.

Because transmission of HAV during
sexual activity probably occurs because
of fecal-oral contact, measures typically
used to prevent the transmission of
sexually transmitted diseases (e.g., use
of condoms) do not prevent HAV
transmission. In addition, efforts to
promote good personal hygiene have
not been successful in interrupting
outbreaks of hepatitis A. Vaccination
is the most effective means of prevent-
ing HAV transmission among persons

sure to onset of symptoms is 6 weeks
to 6 months. HBV is found in highest

concentrations in blood and in lower

at risk for infection. Hepatitis A vacci-
nation is recommended for all chil-
dren at age 1 year, persons who are at
increased risk for infection, persons
who are at increased risk for complica-
tions from hepatitis A, and any person
wishing to obtain immunity.

In Tennessee, an epidemic of acute
hepatitis A occurred in 1995 in Shelby
County, accounting for almost 1600
of the nearly 2000 cases reported in
the state that year (Figure). In the fall
of 2003, approximately 80 cases were
attributed to a hepatitis A outbreak
from ingestion of contaminated food
from a restaurant located in East Ten-
nessee. In general, the number of cases
continues to decline over time; only
12 cases (0.2 per 100,000 persons)
were reported in 2009 in Tennessee,
the lowest number to date.

concentrations in other body fluids
(e.g., semen, vaginal secretions, and
wound exudates). HBV infection can
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be selflimited or chronic. Figure. Acute Hepatitis B Cases,

by Year, Tennessee, 2000-2009.

In adults, only approximately half of
newly acquired HBV infections are
symptomatic, and approximately 1%
of reported cases result in acute liver
failure and death. Risk for chronic
infection is inversely related to age at
infection: approximately 90% of in-
fected infants and 30% of infected
children aged <5 years become chroni-
cally infected, compared with 2%-6%
of adults. Among persons with chronic
HBYV infection, the risk for premature
death from cirrhosis or hepatocellular
carcinoma is 15%-25%. HBV is effi-
ciently transmitted by percutaneous or
mucous membrane exposure to infec-
tious blood or body fluids that contain
blood. The primary risk factors that
have been associated with infection are
unprotected sex with an infected part-
ner, birth to an infected mother, un-
protected sex with more than one part-
ner, men who have sex with men
(MSM), history of sexually transmitted
diseases (STDs), and illegal injection
drug use.

CDC'’s national strategy to eliminate
transmission of HBV infection in-

cludes:

e Prevention of perinatal infection
through routine screening of all
pregnant women for HBsAg and
immunoprophylaxis of infants born
to HBsAg-positive mothers and in-

Perinatal Hepatitis B

Children born to hepatitis B surface
antigen (HBsAg)-positive women are at
high risk of becoming chronic carriers
of hepatitis B virus. If these children
are administered hepatitis B immune
globulin (HBIG) and hepatitis B vac-
cine at birth, their chances of being
protected from the illness are greatly
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fants born to mothers with un-
known HBsAg status

e Routine infant vaccination

e Vaccination of previously unvacci-
children and
through age 18

nated adolescents

e Vaccination of previously unvacci-
nated adults at increased risk for
infection

High vaccination coverage rates, with
subsequent declines in acute hepatitis
B incidence, have been achieved
among infants and adolescents. In
contrast, vaccination coverage among
the majority of high-risk adult groups
(e.g., persons with more than one sex
partner in the previous 6 months,

MSM, and injection drug users) have

increased.

Tennessee Code Annotated 68-5-602
(a) requires that all women in Tennes-
see be tested for hepatitis B during the
prenatal period, and that positive test
results be passed on to the delivering

remained low, and the majority of new
infections occur in these high-risk
groups. STD clinics and other settings
that provide services targeted to high-
risk adults are ideal sites in which to
provide hepatitis B vaccination to
adults at risk for HBV infection. All
unvaccinated adults seeking services in
these settings should be assumed to be
at risk for hepatitis B and should re-
ceive hepatitis B vaccination.

Hepatitis B case reports in Tennessee
have decreased over time (Figure). A
total of 141 cases were reported in
2009 (2.3 cases per 100,000 persons).
The prevalence of HBV infection
among adolescents and adults is 3 to 4
times greater for black individuals
than for white individuals.

hospital and the health department. A
woman with no test results at delivery
is to be tested at that time. The law
requires that an infant born to an
HBsAg-positive mother receive, in a
timely manner, the appropriate treat-
ment as recommended by the Centers
for Disease Control and Prevention

34




Communicable and Environmental Disease Services Annual Report

2009

(CDO).

The Tennessee Department of Health
receives the test results, and Perinatal
Hepatitis B Prevention (PHBP) Coor-
dinators in local or regional health
departments counsel all pregnant
women who are reported as HBsAg-
positive, PHBP regional coordinators
are supported by the PHBP Program,
located within the Immunization Pro-
gram. As part of this program, other
atrisk contacts are identified, coun-
seled, tested and vaccinated. Program
representatives ensure that the deliver-
ing hospitals have a record of the
mothers’ status and verify that the hos-
pitals have HBIG and vaccine avail-

able.

Hepatitis C

Hepatitis C virus (HCV) infection is
the most common chronic bloodborne
infection in the United States; ap-
proximately 3.2 million persons are
chronically infected. The number of
reported cases of acute hepatitis C
illness in Tennessee is low; 35 cases
were teported in 2009 (0.6 per
100,000 persons) (Figure).

Sixty to 70% of persons newly infected
with HCV are asymptomatic or have a
mild clinical illness. HCV RNA can be
detected in blood within 1-3 weeks
after exposure. The average time from
exposure to development of antibodies
to HCV (anti-HCV), or seroconver-
sion, is 8-9 weeks, and anti-HCV can
be detected in >97% of infected per-
sons by 6 months after exposure.
Chronic HCV infection develops in
70%-85% of HCV-infected persons;
60%-70% of chronically infected per-
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Figure. Reported Number of Infants Born to
Hepatitis B Surface Antigen Positive Women,
by Year, Tennessee, 2000-2009.
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One measure of the quality of the pro-
gram is the number of infected women
identified and contacted annually; the
CDC estimates that approximately
300 hepatitis B-infected women de-

liver babies in Tennessee each vyear.
The figure shows the number of in-
fants reported as being born to an
HBsAg positive mother in recent
years.
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Figure. Acute Hepatitis C, by Year,
Tennessee, 2000-2009.
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sons have evidence of active liver dis-
ease. The majority of infected persons
might not be aware of their infection
because they are not clinically ill. How-
ever, infected persons serve as a source
of transmission to others and are at
risk for chronic liver disease or other

HCV-related chronic diseases for dec-

ades after infection.

HCV is most efficiently transmitted
through large or repeated percutane-
ous exposure to infected blood (e.g.,
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through transfusion of blood from
unscreened donors or through use of
injection drugs). Although much less
frequent, occupational, perinatal, and
sexual exposures also can result in
transmission of HCV.

The role of sexual activity in the trans-
mission of HCV has been controver-
sial. Case-control studies have reported
an association between acquiring
HCYV infection and exposure to a sex
contact with HCV infection or expo-
sure to multiple sex partners. Surveil-
lance data also indicate that 15%-
20% of persons reported with acute
HCYV infection have a history of sexual
exposure in the absence of other risk

factors. Case reports of acute HCV
infection among HIV-positive men
who have sex with men (MSM) who
deny injection drug use have indicated
that this occurrence is frequently asso-
ciated with other STDs (e.g., syphilis).
In contrast, a low prevalence (1.5% on
average) of HCV infection has been
demonstrated in studies of long-term
spouses of patients with chronic HCV
infection who had no other risk fac-
tors for infection. Multiple published
studies have demonstrated that the
prevalence of HCV infection among
MSM who have not reported a history
of injection drug use is no higher than
that of heterosexuals. Because sexual
transmission of other bloodborne vi-
ruses, such as HIV, is more efficient

among homosexual men than in het
erosexual men and women, the reason
that HCV infection rates are not sub-
stantially higher among MSM is un-
clear. Overall, these findings indicate
that sexual transmission of HCV is
possible but inefficient.

Although HCV is not efficiently trans-
mitted sexually, persons at risk for in-
fection through injection drug use
might seek care in STD treatment fa-
cilities, HIV counseling and testing
facilities, correctional facilities, drug
treatment facilities, and other public
health settings where STD and HIV
prevention and control services are
available.
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Human Immunodeficiency Virus (HIV) Disease

Acquired Immunodeficiency Syn-
drome (AIDS) and Human Immuno-
deficiency Virus (HIV) infection have
been reportable diseases in Tennessee
since 1982 and 1992, respectively.
Through the year ending December
31, 2009, 23,020 HIV or AIDS cases
had been reported to the Tennessee
Department of Health (TDH) Com-
municable and Environmental Disease
Services (CEDS) section. This number
includes those persons currently living
with HIV disease, as well as those who
are now deceased.

For the purposes of this report, “HIV
disease” refers to all HIV-infected pa-
tients regardless of whether they have
been diagnosed with AIDS. Thus, the
entire population of persons with HIV
disease contains the following catego-
ries: (1) persons who are HIV-infected
(non-AIDS); (2) persons who have pro-
gressed from HIV to AIDS; and (3)
persons initially diagnosed with AIDS
due to clinical manifestations such as
Kaposi’s sarcoma or PCP (Pneumocystis
carinii pneumonia), or due to the pres-
ence of an absolute CD4 count less
than 200 or 14%. Those patients diag-
nosed or living with AIDS will be dis-
cussed further in a subsequent portion
of this report.

In 2009, there were 945 reported new
diagnoses of HIV disease among Ten-
nessee residents. Of these cases, 73%
were male. African-Americans repre-
sented the largest proportion of new
diagnoses (64%), followed by whites
(30%), and persons of Hispanic origin
(5%). The largest proportion of new
cases of HIV disease were reported
among persons aged 25-44 vyears at
time of diagnosis (51%). Most of the

Figure 1. Persons Living with HIV Disease, by
Gender, Tennessee, 2005-2009.
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remaining new HIV disease cases were
among ages 15-24 years (21%) and 45-
54 years (17%).

Among males, men who have sex with
men (MSM) was the most frequently
reported exposure category for HIV
disease (54%). Heterosexual contact
with partners infected with HIV was
the second leading exposure category
(10%) followed by injection drug use
(3%). At the end of 2009, 32% of all

newly reported HIV disease cases

among men had no identified expo-
sure category; this statistic indicates
the historical difficulty in identifying
source/spread relationships among
HIV-infected persons. Females ac-
quired HIV disease primarily through
heterosexual contact with an infected
partner (52%), injection drug use
(3%), and perinatal exposure (2%). At
the end of 2009, 43% of all newly re-
ported HIV disease cases among
women had no identified exposure

category.
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As of December 31, 2009, there were
15,715 persons living in Tennessee
with HIV disease (11,636 males and
4,079 females). Of this total, African-
Americans represented 58%, whites
38%, and persons of Hispanic origin,
3%. The largest proportion of persons
living with HIV disease in Tennessee
are 45-54 years of age (33%), followed
by those 35-44 years of age (30%), and
25-34 years of age (17%). The numbers
of males living with HIV disease in-
creased 23% from 2005-2009; the
number of females living with HIV
disease increased 24% during the same
period (Figure 1).

While HIV disease has affected every
county in Tennessee, metropolitan
areas within our state have tradition-
ally reported the greatest burden of
disease. Of the 835 new diagnoses of
HIV disease among Tennessee resi-
dents, 41% were from Memphis/
Shelby County and 21% were from
Nashville/Davidson County.

In 2009, there were 116 reported
deaths among persons with HIV dis-
ease. Over the past 5 years, reported
deaths among persons diagnosed with

HIV disease have decreased 70%

(Figure 2). This decrease is directly
attributable to the early identification
of persons with HIV disease through
new testing initiatives, the wide avail-
ability of highly active antiretroviral
treatment regimens (HAART), and
the creation of Tennessee AIDS Cen-
ters of Excellence in 2001. These spe-
cialized clinics focus on caring for
HIV-infected patients, and Tennessee
law mandated their creation in 2001
in response to the increasing impact of
the HIV epidemic in Tennessee, the
United States, and the world.

Acquired Immunodeficiency Syndrome (AIDS)

Through the year ending December
31, 2009, 7,928 AIDS diagnoses had
been reported since AIDS reporting
began in Tennessee in 1982. Over the
past 5 years (2005-2009), reported
AIDS diagnoses among Tennessee
residents have decreased 24% (Figure
3). In 2009, 392 cases of AIDS among
Tennesseans were reported to the Ten-
nessee Department of Health.

Of the total reported AIDS cases, 71%
were male. African-Americans repre-
sented the largest proportion of new
AIDS diagnoses (60%), followed by
whites (33%), and persons of Hispanic
origin (4%). The largest proportion of
new cases of AIDS was among persons
aged 35-54 years at time of diagnosis
(59%). The remaining AIDS diagnoses
were reported among ages 25-34 years
(23%), 55-64 years (9%), and 15-24
years (9%).

Of all reported AIDS diagnoses in
2009, men who have sex with men
(MSM) was the most frequently re-
ported exposure category (28%). Het-
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Figure 3. Reported AIDS Cases, by Year,
Tennessee, 2005-2009.
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erosexual contact with partners in-
fected with HIV was the second lead-
ing exposure category (11%), followed
by injection drug use (8%). At the end
of 2009, 25% of all newly reported
AIDS diagnoses were among men who
had no identified exposure category.

As is the case with HIV disease, AIDS
diagnoses also tend to be concentrated
within the metropolitan areas of our
state. Of the 392 new diagnoses of
AIDS among Tennessee residents,

31% were from Memphis/Shelby
County and 28% were from Nash-
ville/Davidson County.
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Vaccine-Preventable Disease

One of the most powerful public
health tools available in the United
States is vaccination, with its ability to
eliminate or control wvaccine-
preventable diseases. The Tennessee
Immunization Program (TIP)’s goal is
to achieve a 90% level of complete
immunization against each of the fol-
lowing 10 vaccine-preventable diseases:
diphtheria, tetanus, pertussis, polio,
measles, mumps, rubella, Haemophilus
type b, hepatitis B, and
varicella. In recent years, the incidence

influenza

of these diseases declined markedly in
Tennessee. This is largely due to the
widespread use of vaccines against
these diseases and institutional re-
quirements that ensure that children
and adolescents attending day care
and school are adequately protected.
With the exception of pertussis, a dis-
ease to which neither vaccine nor

natural disease results in lifelong im-

munity, and hepatitis B, a disease
against which most adults are not vac-
cinated, the occurrence of these dis-
eases is very low. Table 1 below depicts
the number of cases reported from

2002 to 2009.

As these diseases have become increas-
ingly uncommon, progress in the con-
trol of vaccine-preventable diseases is
not measured by a case count, but
rather by assessing levels of immu-
nologic protection against the diseases.
To establish estimates of those levels,
TIP conducts annual surveys of certain
population sub-groups: children 24
months old, children entering kinder-
garten, and children enrolled in day
care centers with more than 12 chil-
dren that are licensed by the Depart-
ment of Human Services (Table 2).
School and daycare surveys are con-

ducted to determine compliance with
state school and daycare immunization
requirements.

The survey of 24-month-old children is
the most valuable because it assesses
on-time immunization, a marker of
optimal protective benefit from vacci-
nation. This study not only establishes
estimates of immunization levels in
Tennessee, but it measures regional
differences in those levels and identi-
fies certain characteristics of those who
do not complete their immunization
series on time, thus characterizing a
target population on which to focus to
further improve immunization levels.

For the purposes of the survey of 24-
month-old children, complete immu-
nization is defined as having received

Table 1. Vaccine-Preventable Disease Morbidity, Tennessee, 2002-2009.

Disease Pertussis Diphtheria Tetanus Polio Measles Mumps Rubella Hepatitis B

2002 82 0
2003 179 0
2004 213 0
2005 179 0
2006 75 0
2007 120 0
2008 120 0
2009 217 0

0 0 0 5
2 0 0 4
0 0 1 3
1 0 1 11
1 0 1 4
0 0 0 4
0 0 0 4
0 0 1 3

H. influenzae
type b <5yo
0 213
221
153
173
149
155
155
144

o O O ©o o o o
P P P O O B O

Table 2. Immunization Survey Results, Tennessee, 2009.

Survey

24-Month-Old Children*

Day Care Center Enrollees**

Public Kindergarten Survey**

Private Kindergarten Survey**

Immunization Level
80.76%
94.41%
96.62%
97.45%

*"4:3:1:2:3:1" series complete

** Compliance with State Immunization Requirements
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4 doses of diphtheria-tetanus-pertussis
(DTaP) vaccine, 3 doses of polio vac-
cine, 1 dose of measlesmumps-rubella
(MMR) vaccine, 3 doses of Haemophi-
lus influenza type b (Hib) vaccine, 3
doses of hepatitis B vaccine (HBV) and
1 dose of varicella vaccine (VZV). To-
gether, these are known as the
“4:3:1:3:3:1” immunization series. For
the 2009 survey, the target goal for
Haemophilus
changed from 3 doses to 2 doses be-

influenzae type B was

cause a vaccine shortage from Decem-
ber 2007 to late summer 2009 led the
Centers for Disease Control and Pre-
vention (CDC) to suspend the booster
dose from the recommended schedule
for healthy children during that pe-
riod, including the birth cohort in this
assessment. Thus, all assessments
shown in this survey are 4:3:1:2:3:1 for
2009. The on-time completion of 4
doses of pneumococcal conjugate vac-
cine (PCV7) and at least 2 doses of
influenza vaccine (Flu) is also reported.
Prior surveys have defined complete
immunization as the receipt of a mini-
mum of 4 doses of DTaP, 3 doses of
polio and 1 dose of MMR vaccine
(“4:3:1”) among children 24 months
of age. For historical comparability,
those data are shown, but the more
comprehensive measure is more mean-
ingful for estimating the percent of
children receiving all recommended
vaccines by 24 months of age. A graph
comparing survey results since 2000
and more detailed results of the 2009
surveys are presented below (Figures 1-
3).

The 2009 survey identifies certain
characteristics of children at increased
risk of not completing immunizations.
Principally, those are the following:

1.Beginning immunizations at older
than 120 days of life;

Figure 1. 2009 Tennessee Immunization Status
Survey of 24-Month-Old Children: Percent with
Age-Appropriate Immunization Levels by Vaccine.
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* 2009 measures series containing only 2 doses of
HIB vaccine (4:3:1:2:3:1) due to vaccine shortage

Figure 2. 2009 Immunization Status Survey of 24-
Month-Old Children in Tennessee: "4:3:1" and
"4:3:1:2:3:1*" Immunization Level Trends: 2000 to
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Figure 3. 2009 Immunization Status of 24-Month-
Old Children in Tennessee: Statewide percentage
of children with age-appropriate immunization
levels by vaccine and race (point estimates and

95% confidence intervals)
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2.Having 2 or more living siblings at

birth; and

3.Being identified as black race, spe-
cifically for influenza vaccine.

Key findings of the 2009 survey

1.The statewide point estimate of on-
time administration of all vaccines
in the 4:3:1:3:3:1 series was level
from 2006-2008 (82.3-82.4%). The
2009 aggregate analyses were con-
ducted with a modified vaccine
series (4:3:1:2:3:1 series) because of
the Hib shortage, for a statewide
coverage measure of 8§0.8%.

2. TIP’s goal of reaching at least 90%
on-time coverage with each vac-
cine included in the 4:3:1:2:3:1 se-
ries was achieved for all vaccines
except DTaP (84.1%). DTaP vacci-
nation remains the critical barrier
to improving overall immunization
coverage. DTaP is traditionally the

Pertussis

Pertussis, or whooping cough, is an
acute, infectious, toxin-mediated dis-
ease caused by the bacterium Bordetella
pertussis. The bacterium invades the
respiratory cilia and produces toxins
that cause inflammation of tissues and
a subsequent cough, which proceeds
from moderate to severe spasms with
vomiting often following. These at-
tacks may last for several weeks and
convalescence may last for months.

Infants are at greatest risk for compli-
cations or death from pertussis, but
the disease causes significant illness in
adolescents and adults, who account
for more than half of all reported cases
and are often the source of illness in
infants. The most common complica-
tion among those with pertussis, and

most difficult because it requires 4
doses to be complete. Immunization
improvement efforts should focus
on this target.

3.The percentage of children with 4
doses of PCV7 was estimated at
81.4%; however, 95.1% of children
in the survey had received at least 3
doses by 24 months of age.

4. The percentage of children who
had received at least 2 doses of in-
fluenza vaccine by 24 months in-
creased slightly. One third of chil-
dren surveyed in 2009 (33.5%) re-
ceived 2 or more doses. Annual
increases have been measured since
this survey began tracking influenza
vaccination (18.4% in 2007 and
28.6% in 2008). Despite gains in
most areas, extreme regional dis-
parities in coverage with this vac-
cine exist, ranging from 54.8% cov-
erage in Sullivan County to just
15.3% coverage in West Tennessee
Region. A pronounced racial dis-

parity persists in influenza vaccine
coverage.

5.No statistically significant differ-
ence was detected between black
and white children in on-time im-
munization for the 4:3:1:2:3:1 series

in 2009.

6.For the second vyear, significantly
lower rates of influenza immuniza-
tion were detected in children in
both TennCare and WIC programs.

The 2009 Childhood and Adolescent
Immunization Schedule is presented at
the end of this section and can be ac-
cessed at http://www.cdc.gov/
vaccines/recs/schedules/child-
schedule.htm. The website of the
CDC'’s National Center for Immuniza-
tion and Respiratory Diseases
(www.cdc.gov/vaccines) contains valu-
able information for both clinicians
and the lay public about vaccines and

vaccine-preventable diseases.
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Figure. Number of Cases of Pertussis Reported in
Tennessee, 2000-2009.
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the leading cause of mortality, is secon-
dary bacterial pneumonia. Seizures
and encephalopathy are also complica-
tions, most frequently occurring in
young children. Pertussis remains one
of the most common childhood dis-

eases and a major cause of childhood
mortality in the United States. The
figure shows the number of pertussis
cases from 1998 to 2009 in Tennessee.
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In recent years, studies of outbreaks of
pertussis have identified older chil-
dren, adolescents and adults as sources
of pertussis infection. In the adoles-
cent and adult populations, diagnosis
may be more difficult as the symptoms
of the disease are milder and not nec-
essarily recognized as pertussis. An
estimated 800,000 to 3 million B. per-
tussis infections (many asymptomatic)
occur each year in the United States;

Tetanus

Tetanus is an acute, often fatal disease
caused by an exotoxin produced by the
bacterium Clostridium tetani. It is char-
acterized by generalized rigidity and
convulsive spasms of skeletal muscles.
The muscle stiffness usually involves
the jaw and neck (hence the common
name “lockjaw”) and then becomes
generalized.

C. tetani produces spores which are
widely distributed in soil and in the
intestines and feces of horses, sheep,
cattle, dogs, cats, rats, guinea pigs and
chickens. Tetanus spores usually enter
the body through a wound. Tetanus is
not communicable from one person to
another. Infection is the result of di-
rect inoculation of the body with the
spores. Almost all cases of tetanus are
in persons who were either never vacci-
nated or who had completed a primary
series of vaccine, but failed to receive a
booster in the 10 years preceding the
infection.

Complications of tetanus include the
following: laryngospasms; fractures of

Influenza

Influenza virus causes seasonal epi-
demics of disease annually between
October and May. The

infection

most cases among adults and older
children are not recognized as pertus-
sis and can be transmitted to suscepti-
ble infants.

Childhood immunization against per-
tussis has reduced the disease burden
in that population; the introduction of
a vaccine to protect older children and

adults aged 11-64 in 2005 (Tetanus,
diphtheria, pertussis, or “Tdap”) will

boost waning immunity following
childhood immunization and has the
potential to shrink the reservoir of B.
pertussis disease among adolescents and
adults. The vaccine is recommended
to replace the tetanus-diphtheria
booster for all persons aged 11-64
years; regulations adopted in Decem-
ber 2009 will require Tdap boosters
for all children entering 7™ grade in

Tennessee in the fall of 2010.

Number of Cases of Tetanus Infections Reported in
Tennessee, 2000-2009.
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the long bones; hyperactivity of the
autonomic nervous system; secondary
infections, such as sepsis, pneumonia,
decubitus ulcers (due to long hospitali-
zations and in-dwelling catheters, for
example) and aspiration pneumonias.
The fatality rate for tetanus is approxi-
mately 11%. The mortality rate is high-
est in those >60 years of age (18%) and
unvaccinated persons (22%). In about
20% of cases, no other pathology can

causes an illness characterized by acute
onset of fever, muscle aches, sore
throat, cough and fatigue. Illness lasts

be identified and death is attributed to
the direct effect of the toxin.

In Tennessee, tetanus is a rare disease;
a total of 4 tetanus cases have been
reported since 2003 (Figure). The cur-
rent general recommendation for pro-
phylaxis of tetanus is a primary series
of 3 doses of a tetanus-containing vac-
cine and a booster dose every 10 years.

about 5-7 days. It is most often trans-
mitted through respiratory droplets or
by selfinoculation after touching sur-
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faces contaminated by infected respira- Figure. Percentage of Influenza-like lliness Reportedin

tory secretions, then touching one’s Outpatients U.S. and Tennessee , 2006-07 through 2009.
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strains are capable of causing a world-
wide epidemic, known as a pandemic,
and may cause illness in 20-40% of the
world’s population. Influenza pandem-
ics also typically result in a greater pro-
portion of deaths occurring among
persons younger than 65 years.

In April 2009, a virus with a unique
combination of influenza viral genes
was identified in southern California.
More cases with similar infections
were detected elsewhere in California
and Texas and, within months, across
the United States and in numerous
other countries. Tennessee received
confirmation its first case of the 2009
influenza A (HIN1) virus on May 5,
2009. The World Health Organization
designated this virus a pandemic strain
in June 2009, and it was the dominant
circulating strain from May through
the end of 2009. Because routine sea-
sonal influenza vaccine production
was already underway when the new
strain was identified, the federal gov-
ernment contracted with vaccine
manufacturers to produce a special
monovalent influenza vaccine to pro-
tect against this 2009 HIN1 pandemic
virus. Both seasonal and pandemic

influenza vaccines were recommended

in the fall 2009 season; distribution of
the pandemic vaccine began in Octo-

ber.

Because of the early pandemic influ-
enza peak in Tennessee, vaccine de-
mand was highest just as vaccine began
to be distributed. Only small quanti-
ties of vaccine were available through
October, and eligibility for vaccine was
limited to persons in CDC-designated
target populations. The pace of ad-
ministration of available doses in Ten-
nessee significantly exceeded the na-
the

Countermeasure Response

tional average. According to
CDC'’s
Administration, Tennessee reported
vaccinating 7.13% of its population by
November 21, 2009, compared to the
national coverage rate of 4.87% of the
United States population by that date.
Disease activity and demand for vac-
cine dropped off in Tennessee by late
November 2009. As a result, all HIN1
vaccine providers with sufficient sup-
plies were permitted to administer it
to anyone requesting it by December
1. By the end of January 2010, CDC
estimated 22.5% (+/- 3.3%) of persons
aged 6 months and older in Tennessee
had received at least one dose of pan-

demic influenza vaccine (median rate
among states was 23.9%).'

There are several systems used to track
influenza virus activity in Tennessee
and nationally. The Sentinel Provider
Network (SPN) consists of healthcare
providers who report the proportion
of patients seen each week with influ-
enza-like-illness (“ILI,” defined as fever
with cough or sore throat). SPN par-
ticipants also submit specimens for
State Public Health

Laboratory from ILI patients in order

culture at the

to permit further characterization of
circulating influenza strains. Although
non-specific, the number of persons
with ILI rises predictably when influ-
enza virus is circulating in the commu-
nity. The figure shows the percentage
of outpatients with ILI reported
weekly from October 2006 through
December 2009. The timing and
height of the peak week of influenza
activity varies; influenza typically peaks
in late January or early February in
Tennessee. Pandemic influenza viruses
may not follow typical seasonal pat-
terns, and may produce more than
one wave of illness; the 2009 HINI1

virus was no exception. In May-June
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2009, 2009 HINI1 triggered an ILI
peak (pandemic wave 1), with higher
than normal levels of ILI reported over
the summer months as the virus con-
tinued to circulate at lower levels, fol-
lowed by a wave of illness occurring
shortly after schools and colleges were

back in session in August and Septem-
ber 2009 (pandemic wave 2).

Nationally, the largest number of 2009
influenza A (HIN1) cases (57%) oc
curred in persons 5-24 years of age
who also accounted for 41% of the
hospitalizations. The highest rates of
hospitalization were among children

younger than 5 years. Persons over age
65 were largely spared, apparently as a
result of immunity derived from expo-
sure to related HINI strains in the
1940s and 1950s, although those who
did become ill were at increased risk of
complications and death. Unlike sea-
sonal influenza epidemics, where
about 90% of fatalities occur among
people 65 or older, about 90% of re-
ported deaths in the United States
from 2009 HINI1 were in persons
younger than 65. Pregnant women
and people with neuro-developmental
disorders also were at high risk of com-

plications. In Tennessee, only 13% of

hospitalizations occurred in people 50
years and older, and there were few
cases and no deaths in people older
than 65 years. Tennessee Department
of Health received reports of 73 labo-
ratory-confirmed deaths due to 2009 A
(HIN1) or a Type A influenza strain
(not characterized further). Of these,
13 were in children aged 18 years or
younger. In the United States, during
the pandemic period from April 26,
2009 to May 22, 2010, 341 confirmed
influenza pediatric deaths due to influ-
enza were reported to the CDC.

Recommended Childhood Immunization Schedule

Recommended Immunization Schedulefor Persons Aged 0 Through 6 Years—united States « 2009

For those who fall behind or start late, see the catch-up schedule

: : 1 ¢ 2 ¢ 4 : 6 ¢ 12 : 15 © 18 1923 23 | 4B
Vaccine ¥ Age’ Birth | month : months | months : months | months | months | months | months | years : years
Hepatitis B’ HepB HepB footnote! HepB
Rotavirus® RV RV RV’ Range of
recommended

Diphtheria, Tetanus, Pertussis® DTaP : DTaP : DTaP : it DTaP DTapP | ages
Haemophilus influenzae type b* Hib Hib Hib' H_ib -
Pneumococcal® PCV : PCV @ PCV PCV m Certain

: high-risk
Inactivated Poliovirus IPV PV IPV : IPV groups
Influenza® " Influenza (Yearly)
Measles, Mumps, Rubella’ MMR see faotnote] MMR
Varicella® Varicella see footnote8 Varicella
Hepatitis A° " HepA (2 doses) | HepA Series
Meringococcal® ' [ mcv

Recommended Immunization Schedule for Persons Aged 7 Through 18 Years—United States « 2009
For those who fall behind or start late, see the schedule below and the catch-up schedule

Vaccine v Agep 7-10 years 11-12 years 13-18 years

Tetanus, Diphtheria, Pertussis’ see footnote 1 Tdap Tdap

Human Papillomavirus? see footnote2 HPYV (3 doses) HPV Series ?ee::[;grﬁrﬂgnded
Meningococcal® . mMcv | McV mMcV age
Influenza* Influenza (Yearly)

Pneumococcal®

i ; i Catch-up
____PPSV e

Hepatitis A°® HepA Series -
Hepatitis B’ HepB Series Certain

- high-risk
Inactivated Poliovirus® IPV Series groups
Measles, Mumps, Rubella’ MMR Series

Varicella'

Varicella Series
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Arboviral Diseases

La Crosse Encephalitis (LAC)

La Crosse encephalitis (LAC) virus is
the most medically significant of all
the California sero-group viruses re-
ported in the United States. The virus
was initially discovered in 1963 in La
Crosse, Wisconsin. The traditional
endemic foci of the disease have been
in the Great Lakes states, but an in-
crease in incidence has been detected
in the Mid-Atlantic states in recent
years. Five of the 8 states bordering
Tennessee (Kentucky, Virginia, North
Carolina, Georgia, and Mississippi)
typically report LAC cases. LAC is the
leading cause of pediatric arboviral

encephalitis and is considered an
emerging disease in Tennessee.

In 2002, 164 cases of LAC were re-
ported from 16 states, representing the
most reported to CDC in any year
since 1964. Due to the similarity of
symptoms between LAC and West
Nile virus (WNV), this increase in
cases is likely due to improved WNV
human case surveillance in the United
States (MMWR 2003, 51:53). In Ten-
nessee, from 1998-2009, there have
been 136 cases with a median of 13
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Figure. Distribution of La Crosse Encephalitis
Cases, by Month of Onset, Tennessee, 2000-2009.
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cases (average: 12; range: 2-19) re-
ported per year (Table). Incidence
rates have ranged from 0.02-0.06 per
100,000 population in the United
States and 0.03-0.33 per 100,000
population in Tennessee during 1998
to 2009. Since it has been reportable,
the mildest years for the disease have
been in 1999 and in 2005 nationwide
as well as statewide. Since the disease
is only endemic in the eastern half of
the United States, the incidence rates
for the Tennessee population will be
higher than the incidence rates of the
United States
(Table). The incidence rates in Ten-
nessee have remained relatively consis-
tent since 1998, indicating that the
disease is endemic in the state. The

population overall

incidence of only 2 cases in 2005 may
have been due to lower abundance of
vectors during that summer compared
to other years. In Tennessee, the dis-
ease primarily occurs from late May
through October with peak transmis-
sion in August (Figure).

Traditionally, Ochlerotatus triseriatus
(Eastern treehole mosquito) is the pri-
mary vector of LAC, but in recent

years Aedes albopictus (Asian tiger mos-

Table. Reported Cases and Incidence Rates (per 100,000 persons) of La Crosse Encephali-
tis, by Year, Tennessee and the United States, 2000-2009.

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

No. IR No. IR No. IR No. IR No. IR No. IR No. IR No. IR No. IR No. IR

TN 17 0.3 15 0.26 14 0.24 13 022 2 0.03 7 0.11 14 0.23 6 0.10 6 0.10 9 0.15
US 128 0.05 164 0.06 NA NA 112 0.04 73 0.02 67 0.02 53 0.02 53 0.02 53 0.02 50 0.02

IR=Incidence Rate NA= Notifiable Diseases is not compiled
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quito) has been associated with LAC
cases in eastern Tennessee. The dra-
matic increase in LAC cases in Ten-
nessee since 1996 has coincided with
the arrival of Ae. albopictus in the east-
ern part of the state, suggesting that
this mosquito may become an impor-
tant accessory vector and potentially
increase the number of human cases
in endemic foci or expand the range of
the disease. In 2003, cases of LAC
were identified in Hickman (2 cases)
and Robertson (1
which adds to the increasing evidence

case) counties,

that the virus is moving westward
across the state due to the increasing
presence of Ae. albopictus. In 2004, a
case in Cocke County emerged, sug-
gesting that transmission is possible in
the Northeast Region as well. In 2006,
the Northeast Region was directly af-
fected with a case in Greene County.
In 2007, Cocke County had 2 cases,
and 4 cases occurred in the Upper
Cumberland Region, west of the tradi-
tional East Region surrounding Cum-
berland County. In 2008 and 2009,
most cases were confined to the East
Region.

LAC virus can result in mild to severe
infections, with fatalities rare (CFR
<1%). The ratio of inapparent to ap-

parent infections ranges from 26:1 to
over 1500:1. The majority of cases
(93%) occur in children <15 years of
age although adult cases are not un-
common. In fact, a Tennessee patient
>65 years of age was reported as a con-
firmed LAC case in 2003. Although
deaths are rarely associated with this
disease, Tennessee reported the death
of a child in the 1-4 year age group in
2003.

The primary risk factors for the disease
are children <16 years old that are ac-
tive outdoors and reside in woodland
habitats with numerous natural (e.g.
tree holes) and artificial (e.g. tires, gut-
ters) containers present, capable of
supporting a resident Oc. triseriatus
and Ae. albopictus population. Tradi-
tionally, the rural poor were the most
affected sector of the population al-
though, increasingly, suburban fami-
lies are relocating to rural areas which
may be a factor in changing this trend.

The most effective means of control-
ling the disease lies with effective pub-
lic education of residents in risk-
reduction practices, which include
personal protection and mosquito
breeding site source reduction around

the home. Personal protection in-

West Nile Fever/Encephalitis

West Nile Virus disease is a febrile
illness caused by West Nile virus
(WNV). The disease emerged in the
United States in 1999, and is now re-
ported throughout the continental
United States.

The natural transmission cycle of
WNV involves birds and those mos-
quitoes that feed on birds. As summer
progresses, viral load builds in the bird

population. As a result, mosquitoes
that feed on both birds and mammals
(opportunistic mosquitoes) are more
likely to come into contact with the
virus and transmit it to human and
equine populations. Humans and
horses are referred to as dead-end
hosts because they do not circulate
enough infectious units in the blood
to infect a subsequent feeding mos-

quito.

cludes wearing insect repellents con-
taining DEET. Since the species of
mosquitoes that transmit LAC virus
are relatively weak flyers and stay near
the breeding site as adults, reducing
stagnant water sources around the
home is critical to reduce disease risk.
Since the primary mosquito vectors
develop in containers as small as tin
cans and are active during the day, use
of adulticides by organized community
mosquito control is not effective. Or-
ganized community mosquito control
programs should focus on public edu-
cation and homeowner/community
source reduction.

LAC should be considered in patients
(particularly children) presenting with
fever and signs or symptoms of central
nervous system infection (aseptic men-
ingitis or encephalitis) during summer
months. Treatment is supportive. The
diagnosis can be confirmed by demon-
strating a 4-fold or greater change in
serum antibody titer between acute
and convalescent specimens, or en-
zyme immunoassay antibody capture
in CSF or serum. Antibody testing is
available free of charge at the Tennes-
see Department of Health State Labo-
ratory, and can be arranged by contact-
ing the local health department.

Tennessee reported 9 cases of WNV in
2009, representing the lowest number
since 2002 (Table 1). Although cases
have decreased since 2002, they con-
tinue to occur every year. Cases are
found throughout the state but are
mainly focused in Shelby County,
which has reported 60 (65%) of the 93
cases in Tennessee since 2004. Human
cases occur from late July through
early October with a peak in August
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and September, which coincides with
the primary mosquito vector activity
(Figure).

The first equine West Nile case in
Tennessee occurred in 2001, then in
2002 and 2003 there were 141 and
103 cases, respectively. In 2004 there
were 17 equine cases that were scat-
tered throughout the state. From
2005-2009 there were 4-8 cases annu-
ally. This difference is most likely due
to increased vaccination of horses
rather than a reduction of risk in

2004-2009.

The incidence rate of WNV in Ten-
nessee and the United States
comparable during 2002, the largest

were

outbreak vyear in Tennessee. Since
2002, incidence in Tennessee has de-
creased and has always been lower
than the national average (Table 1).
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Figure. Distribution of West Nile Human Cases, by Month,
Tennessee, 2002-2009.
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in various age groups has consistently
been correlated with age, such that the
highest rates are seen in people 65
years of age and older (Table 2).
About 50% of the cases in 2004-2009
were in people over the age of 65, and
more than 80% of cases were in peo-
ple over 40 years of age.

In 2002, it was discovered that WNV
could be spread by blood transfusion.
Blood banks developed diagnostic
tools to test every blood donation to
ensure the nation’s blood supply re-
mained safe. Through this screening

From 2003 to 2009, the rate of disease

Table 1. Reported Cases and Incidence Rates (per 100,000 persons) of West Nile Virus,
Tennessee and the United States, 2002-2009.

2002 2003 2004 2005 2006 2007 2008 2009

# Rate # Rate # Rate # Rate # Rate # Rate # Rate # Rate
TN* 56 0.97 26 044 14 024 18 030 22 037 11 018 19 031 9 0.15
US 31 1.06 96 3.30 24 0.82 290 0.98 426 1.43 3630 1.21 1356 0.45 720 0.24

*6 fatalities in 2002 and 1 in each of 2003 and 2005.

Table 2. Reported Cases and Incidence Rates (per 100,000 persons) of West Nile Virus,
by Age Group, Tennessee, 2003-2009.

<l year 1-4 years 5-14 years 15-24 years 25-39 years 40-64 years >65 years

# Rate # Rate # Rate # Rate # Rate # Rate # Rate
2003 0O 000 O 00O O OO0 1 012 3 024 8 043 14 193
2004 0O 000 O OO0 O 00O O 000 2 0.16 5 0.26 7 0.95
2005 0O 000 O O0OO O OO0 1 01212 2 0.6 6 031 8 1.08
2006 0O 000 O O0O0O O 000 1 0122 2 0.6 8 040 11 1.46
2007 0O 000 O 00O O OO0 1 012 3 024 3 0.5 4 0.52
2008 0O 000 O 00O 2 024 0 000 1 o0.08 9 044 7 0.89
2009 0O 000 O 000 2 024 0 000 2 0.6 3 0.5 4 0.50

*One Fatality in 2003, 2005 and 2008.
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process, viremic blood donors were
identified and reported to state health
departments. Three Tennesseans were
identified as WNV-positive through
this system. One of the 3 blood do-
nors subsequently developed symp-

toms and was identified as a case.

Tickborne Diseases

Ehrlichiosis

Human ehrlichiosis is an emerging
tickborne disease that became nation-
ally notifiable in 1999, although Ten-
nessee has been tracking cases since
1996. As with many other arboviral
diseases, human ehrlichiosis is proba-
bly underreported. Since the discovery
of ehrlichiosis in the United States, 2
strains of human ehrlichiosis have
been identified (Table 1). These are
human monocytic ehrlichiosis (HME)
and human granulocytic anaplasmosis
(HGA). Human monocytic ehrlichiosis
is the only strain that has been re-
ported in Tennessee. Human mono-
cytic ehrlichiosis is transmitted to hu-
mans by the attachment and subse-
quent feeding of Amblyomma ameri-
canum (lone star tick) and Dermacentor
variabalis (American dog tick) which

After a thorough review of the 2002
WNV human cases, it was found that
these infections lead to high rates of
mortality and substantial persistent
morbidity. People of advanced age
with preexisting health conditions are
particularly susceptible to severe neu-
rological disease, long-term morbidity,

and death from WNV. Of WNV men-

ingoencephalitis patients over the age
of 70 years, 42% had not returned to
previous functional levels at least one
year after acute illness. Although
WNV fever is considered a milder
form of the illness than meningoen-
cephalitis, findings suggest that WNV
fever can also be associated with sub-
stantial morbidity. Prevention efforts
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Figure 1. Distribution of HME Cases,
by Month of Onset, Tennessee, 2000-2009.
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are both ubiquitous in Tennessee.

HME is characterized by an acute on-
set of high fever, severe headache,
myalgia, rigors, and malaise with leu-

Table 1. Comparison of the Key Characteristics of the Two Strains of Human Ehrlichiosis.

Disease

Fatality Rate
Year Discovered
Etiologic Agent

Tick Vector

Human Monocytic Ehrlichiosis

Ehrlichia chaffeensis

Amblyomma americanum (Lone Star
Tick), Dermacentor variabalis

2-5%
1987

(American Dog Tick)

Reservoir
US Caseslyear
US Distribution

White tailed deer, dogs, rodents

150

Southern, South Central States

Human Granulocytic Anaplasmosis

7-10%
1994

Anaplasma phagocytophilum

Ixodes scapularis (Midwestern, North-
eastern States), Ixodes pacificus

(California)

White tailed deer, rodents

275

Northeast, Upper Midwest
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Table 2. Reported Cases and Incidence Rates (per 100,000 persons) of Human Monocytic
Ehrlichiosis, by Age Group, Tennessee, 2003-2009.

<1 year 1-4 years 5-14 years 15-24 years 25-39 years 40-64 years >65 years

# Rate # Rate # Rate # Rate # Rate # Rate # Rate

2003 0O 000 1 032 2 025 1 012 6 048 12 064 9 141
2004 0O 00O O O0OO O 00O 1 012 5 040 9 047 5 0.69
2005 0O 000 1 033 2 025 1 012 2 016 9 046 9 121
2006 0O 000 O OO0 2 025 1 012 S5 041 o6 030 14 185
2007 0O 000 1 031 1 012 1 012 5 040 11 055 7 091
2008 0O 000 2 062 O 000 S5 060 10 081 47 232 28 357
2009 0O 000 2 062 3 03 11 131 6 048 35 170 30 3.76

Table 3. Reported Cases and Incidence Rates (per 100,000 persons) of Human Monocytic
Ehrlichiosis, by Year, Tennessee and the United States, 2001-2009.

2001 2002 2003 2004 2005 2006 2007 2008 2009

No. IR No. IR No. IR No. IR No. IR No. IR No. IR No. IR No. IR
TN 20 035 26 045 31 053 20 0.34 24 040 35 057 39 0.64 92 151 88 1.43
US 142 0.05 216 0.08 321 0.11 NA NA NA NA NA NA NA NA NA NA NA NA

NA= Notifiable Diseases is not compiled

kopenia, thrombocytopenia, elevated
liver enzymes and other non-specific
signs and symptoms. Rashes are not
common but may occur in 20-30% of
cases. Rashes associated with HME do
not typically involve the palms or soles
as they do with Rocky Mountain Spot-
ted Fever. More severe symptoms are
expected in older and immunocom-

IR= Incidence Rate

promised individuals. Approximately
68% of cases are reported to be over
the age of 40 years and 87% over the
age of 25 years (Table 2). Typically, the
case distribution is 55% male. Most
cases since 1996 have been reported
from the Mid-Cumberland Region
and Nashville/Davidson metropolitan
area, and from the West Tennessee

Region and Memphis/Shelby metro-
politan area. In 2008 and 2009 there
was a large increase over the previous
years in the number of cases of ehr-
lichiosis reported in the state, illustrat-
ing the importance of this tick-borne
disease in Tennessee.

Lyme Disease and “Southern Tick Associated Rash Illness”

Lyme disease is caused by the spiro-
chete Borrelia burgdorferi, which is trans-
mitted to humans through the bite of
infected Ixodes species ticks. Most
Lyme disease is reported in the north-
east and upper Midwestern United
States, with 95% of all cases reported
nationally occurring in 12 states: Con-
necticut, Delaware, Maine, Maryland,
New
Hampshire, New Jersey, New York,
Pennsylvania, Rhode Island and Wis-

consin.

Massachusetts, Minnesota,

The primary vector of Lyme disease,
Ixodes scapularis, is rare in Tennessee.
Ixodes ticks are much smaller than
common dog and cattle ticks. In their
larval and nymphal stages, they are no
bigger than a pinhead. Ticks feed by
inserting their mouths into the skin of
a host and slowly taking in blood.
Ixodes ticks are most likely to transmit
infection after feeding for 2 or more
days.

Lyme disease most often presents with

a characteristic "bull's-eye" rash
(erythema migrans), accompanied by
nonspecific symptoms such as fever,

headache,

and joint aches

malaise, fatigue, muscle
(myalgia),

(arthralgia). The incubation period

aches

from infection to onset of erythema
migrans is typically 7 to 14 days but
may be as short as 3 days or as long as
30 days. Neurologic symptoms and
longterm sequelae such as arthritis
have also been associated with Lyme
disease. A new case definition for
Lyme disease was implemented in
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2008, emphasizing the importance of
travel history documentation and 2-
tiered laboratory testing for confirm-
ing cases.

The figure depicts the number of re-
ported cases of Lyme disease in Ten-
nessee since 1995. The number of
cases of Lyme disease reported in 2007
was higher than it has been since

1998, with 42 cases. In 2009, 39 cases

were reported.

In recent years, patients from southern
and southwestern states have been
reported with rash illnesses following
tick bites, but without laboratory con-
firmation of Lyme disease. This newly
recognized disease has been called
southern tick-associated rash illness
(STARI). STARI infections are charac-
terized by an expanding circular skin
rash, similar to the erythema migrans
of Lyme disease, at the site of a tick
bite. Symptoms can include fatigue,
headache, stiff neck, fever and other
non-specific symptoms. STARI should
be considered in patients with local-
ized rash, history of tick exposure, and
absence of antibodies to B. burgdorferi
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Figure. Number of Cases of Lyme Disease, by Year,
Tennessee, 2000-2009.
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using standard serologic Lyme disease
methods. Symptoms resolve quickly
with antibiotic therapy. STARI pa-
tients do not normally experience dis-
seminated disease or long-term seque-
lae.

The lone star tick (Amblyomma ameri-
canum), the most abundant tick species
in Tennessee, is the suspected vector
of STARI. A new spirochete, tenta-
tively named Borrelia lonestarii, has
been identified in this tick species and

is currently under investigation to de-

Rocky Mountain Spotted Fever

Rocky Mountain Spotted Fever
(RMSF) is a tick-borne disease caused
by Rickettsia rickettsii. It is the most
frequently reported tick-borne
rickettsial disease in the United States
and is likely underreported. There are
approximately 22 known rickettsial
species worldwide although only 7 are
human disease agents. The primary
tick vector in Tennessee is Dermacentor
variabilis (American dog tick). R.
rickettsii have been isolated from Am-
blyomma americanum (lone star tick) but

this tick remains a minor vector with

little impact on the transmission cycle.
Both species of ticks are ubiquitous
throughout Tennessee. R. rickettsii nor-
mally circulates in nature between
ticks and small rodents (ground squir-
rels, chipmunks, mice and voles). As
with many zoonoses, humans and
companion animals such as dogs are
incidental hosts. The risk of humans
becoming infected with RMSF is ex-
tremely low, even in habitats with
ticks. Only 1-3% of the vector species
ticks carry the pathogen. In addition,
prolonged tick attachment is required

termine its potential association with

STARL

STARI is not a nationally notifiable
disease and the true prevalence/
incidence is not known. Currently, no
commercial diagnostic test is available
for STARI. It is possible that some of
the Lyme disease cases reported in
Tennessee are actually STARI. Patients
suspected of having STARI can be
enrolled in a CDC study by contacting
the Vector-Borne Disease Section at

CEDS.

for transmission. Ticks are considered
the vector as well as the reservoir of
the pathogen. Maintenance of the
pathogen in nature is remarkably effi-
cient and is maintained by 3 inde-
The

pathogen can be passed from a viremic

pendent transmission cycles.

rodent to a feeding tick, which will
remain infected for life. The pathogen
is then transmitted vertically from a
female tick to the offspring as well as
horizontally from male to female dur-
ing the mating process.
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From 1997 to 2002, Tennessee re-
ported 8% of the RMSF cases in the
nation; 56% of the cases in the United
States were reported from Tennessee,
North Carolina, South Carolina,
Oklahoma, and Arkansas. From 1995
to present, the overall incidence rate
in Tennessee has been consistently
higher than the national incidence
rate (Table 1). Within the past decade,
there has been a dramatic rise in
RMSF incidence in Tennessee and
although this
could be attributed to factors such as

surrounding states,

increased patient testing and report-
ing. Incidence in Tennessee increased
by 42% from 2004 to 2005, and again
by 63% from 2005 to 2006. In 2007,
there was a 28% decrease in RMSF in
Tennessee, likely due to extreme
drought and heat conditions which
may have reduced the contact between
humans and ticks. However, 2008 saw
normal rainfall and a 126% increase
in RMSF cases.
crease in ages over 25 years and peak
in the 40-64 years age range (Table 2).
Transmission can occur all year in

Incidence rates in-

Tennessee, although the majority of
cases are generally reported between
April and September (Figure).

The incubation period for RMSF
ranges from 2-14 days, although most
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Figure. Distribution of Rocky Mountain Spotted Fever
Cases by Month of lliness Onset, Tennessee, 2000-2009.
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Table 1. Reported Cases and Incidence Rates (per 100,000
persons) of Rocky Mountain Spotted Fever, by Year,
Tennessee and the United States, 2000-2009.

Year TN us
2000 2 %0 o
2000 2 50 02
2002 2 140 039
2000 2 %7 s
2000 % 166 o5

Year TN us
2006 "2 )33 o066
o N B
2007 & Jog1 0.0
2008\ 330 o085
2000 2 307 059

NA= Notifiable Diseases is not compiled

cases are symptomatic within 5-7 days.
The initial symptoms are fever, head-

IR= Incidence Rate

ache, malaise, myalgia, nausea and
gastrointestinal involvement. A rash

Table 2. Reported Cases and Incidence Rates (per 100,000 persons) of Rocky Mountain
Spotted Fever, by Age Group, Tennessee, 2003-2009.

<1 year 1-4 years

# Rate # Rate
2003 0O 000 3 0.97
2004 0O 000 3 0.96
2005 0O 000 1 033
2006 1 125 7 873
2007 0O 000 7 219
2008 0O 000 12 0.62
2009 0O 000 3 092

5-14 years 15-24 years 25-39 years 40-64 years >65 years

# Rate # Rate #
6 0.75 3 037 15
10 1.24 6 074 24
21 259 17 2.08 24
30 369 20 243 54
18 220 21 254 38
20 0.00 31 0.60 42
16 194 24 285 25

Rate # Rate # Rate
1.21 37 1.97 9 141
193 40 208 15 2.07
195 56 285 19 256
438 97 489 49 6.49
3.08 80 399 22 286
0.81 97 232 33 357
201 72 350 59 7.39
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occurs 3-5 days after symptoms begin
in most but not all cases. The rash, if
present, usually begins on the ankles
and wrists, and then spreads to the
rest of the body. RMSF can be misdi-
agnosed due to severe gastrointestinal
symptoms that some patients experi-
ence. If the disease is not recognized
and treated properly, symptoms can
coma and

advance to confusion,

Zoonotic Diseases

Rabies

Human rabies cases occur very rarely
in the United States and in Tennessee.
However, rabies risk assessment re-
mains an important responsibility of
the Tennessee Department of Health
(TDH). In 2009, no documented hu-
man rabies cases occurred in Tennes-
see. The last confirmed Tennessee ra-
bies case occurred in 2002 following a
bite from a rabid bat. The total num-
ber of rabies-positive animals submit-
ted for testing remained relatively sta-
ble between 2006 and 2008 and de-
creased slightly in 2009. The propor-
tion of raccoons among all rabid ani-
mals has fluctuated, increasing from

death. Approximately 20% of patients
who do not receive anti-rickettsial ther-
apy will die, and, even with proper
treatment, 2% will die.

Community-supported prevention
measures to reduce tick populations
are not practical, which makes public
education critical to reducing the

zero in 2001 to 22% in 2008. In 2009,
raccoons accounted for 14% of all
positives.

TDH Communicable and Environ-
mental Disease Services (CEDS) sec-
tion continues to work collaboratively
with United States Department of Ag-
riculture Wildlife (USDA-
WS) and other state and federal agen-
cies in an attempt to slow the spread
of raccoon rabies. The USDA-WS pro-

gram consists of enhanced surveillance

Services

and an oral rabies vaccination (ORV)

campaign. ORV baiting was con-

chance of exposure. Prevention meas-
ures include wearing light-colored
clothing to help see ticks, tucking
pants legs into socks, and wearing ap-
propriate repellents. Additionally, be-
cause transmission requires prolonged
attachment, conducting body checks
after returning from tick-infested areas

can prevent infection.

ducted in the fall of 2009.

In 2009 1,800 animals were tested for
rabies in state laboratories. Animals
tested included 588 dogs and 468 cats.
The majority of domestic dog and cat
submissions were from metropolitan
areas. Among animals tested by TDH
laboratories, no domestic cats, and
only 0.8% of dogs, were positive. To
minimize unnecessary rabies submis-
sions of lowrisk domestic species,
TDH continues to emphasize non-
laboratory methods to assess rabies
risk, such as a 10-day observation pe-

Table. Animals Testing Positive for Rabies by Species, Tennessee, 2000-2009.

Species 2000 2001
Skunk 88 98
Bat 15 11
Dog
Raccoon
Fox
Horse
Cattle
Cat

Goat
Opossum
Total

O O P O O O O W
O O OO oo oN

107 111

2002 2003 2004 2005
76 74 27 23
27 15 11 16

2 3 1 1
1 4 8 4
1 2 1 3
0 4 0 1
1 0 0 0
0 1 0 0
0 0 0 0
0 0 1 0
108 103 49 48

2006 2007 2008 2009
98 82 69 56
19 22 18 11

2 5 3 5
3 21 28 12
4 0 7 2
0 0 1 1
2 1 0 0
3 1 2 0
0 0 0 1
0 0 0 0
131 132 128 88
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riod for dogs and cats that bite hu-
mans.

Statewide, 88 cases of animal rabies
were confirmed in 2009 (Table). Ten-
nessee has 3 wildlife rabies vector spe-
cies that, when found rabid, are typi-
cally infected by a host-adapted rabies
virus variant. These are bats, skunks,
and raccoons. For 2009, there were 11
rabies-positive bats distributed across
the state, 56 skunks in middle and
eastern Tennessee, and 12 raccoons in
the eastern part of the state. Six cases
of rabies occurred in domestic animals
in 2009: 5 dogs (from Marshall, Lin-
coln, Bedford, Wilson, and Greene
counties), and 1 horse (infected with
north central skunk variant in White
county).

Raccoon-variant rabies cases continued
to occur in 2009 and spill over into
other species, though less extensively
than 2008. Monoclonal subtyping of
animal rabies cases indicated that 15
raccoon-variant rabies cases occurred
in 4 east Tennessee counties: Carter
(5), Greene (2), Johnson (2), and Sulli-
van (6), in 1 bobcat, 4 skunks, and 10
raccoons. Note that Figure 1 depicts
the number of rabid animals by spe-
cies rather than the variant with which
the animal was infected. Raccoon-
variant rabies was first documented in
Tennessee in 2003, and animal cases
of raccoon-variant rabies have oc-

curred in 10 counties since that time.

As part of the ongoing USDA-WS
ORYV program to prevent the spread of
raccoon-variant rabies, areas of 8 coun-
ties were baited in northeast Tennes-
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Figure 1. Rabies Cases Among Wildlife Vector Species in
Tennessee, 2001-2009.
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see, Carter, Cocke, Greene, Hamblen,
Hawkins, Sullivan, Unicoi, and Wash-
ington. The ORV campaign in south-
included Bradley,
Hamilton, McMinn, Meigs, Monroe,
and Polk counties (Figure 2). In 2009,
671,236 baits were distributed over a
total of 4,076 square miles in these 14

east Tennessee

counties. Raccoon rabies remains as
an emerging threat to Tennesseans,
and containing or slowing the spread
of raccoon-variant rabies westward will

require continued support from

USDA-WS and other partners.
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Tuberculosis Elimination Program

Tennessee reported 202 cases of tuber-
culosis (TB) in 2009, which repre-
sented a decrease of 28% compared
with the 282 TB cases reported in
2008. The tuberculosis case rate for
Tennessee for 2009 was 3.2 cases per
100,000 population, which is a signifi-
cant decrease from the 4.5 cases per
100,000 population in 2008 (see Fig-
ure). In 2009, Tennessee’s two largest
metropolitan areas had the highest
incidence of TB disease in the state:
Memphis/Shelby County reported 64
cases (case rate 7.0 per 100,000 popu-
and Nashville/Davidson
County reported 62 cases (case rate

9.8 per 100,000 population).

lation)

Racial and Ethnic Distribution

In 2009, using selfreported informa-
tion from the patients, Tennessee re-
ported 40% of TB cases as black non-

TB Genotyping Program

Since 2005, the Tennessee TB Elimi-
nation Program (TTBEP) has used a
laboratory technique called
“genotyping” to identify potential clus-
ters of TB cases caused by recent TB
transmission. By identifying TB clus-
ters, investigations and interventions
can be conducted to interrupt further
transmission of TB.

CDC defines a genotype cluster as
“two or more M. tuberculosis isolates
that share the same matching geno-
types.” The most basic indicator of
recent transmission is the percentage
of cases that are clustered compared to
the percentage that are not clustered.

TB Treatment

Adequate treatment of TB cases is de-
pendent upon the susceptibility of the
organism to available therapies. Tuber-
culosis drug susceptibility and resis-

Figure. Number of Tuberculosis Cases,
Tennessee, 1997-20009.

mm Case Count

—a— Case Rate

Number of Cases

1997 1998 1999 2000 2001 2002 2003

Year

Case Rate per 100,000
population

2004 2005 2006 2007 2008 2009

Hispanic, 32% as white non-Hispanic,
12% as Asian/Pacific Islander, and
14% as Hispanic of any race; in 2008,

Isolates that have genotyping patterns
that match at least one other isolate in
a jurisdiction’s database are much
more likely to represent recent trans-
mission than isolates with unique
genotypes. The percentage of cases
that are clustered provides the TB pro-
gram with an estimate of the amount
of recent TB transmission occurring in
various jurisdictions. Although the
clustering percentage has its limita-
tions, some of the uncertainty in-
volved in using this method to esti-
mate the frequency of recent transmis-
sion is minimized when used over
time. TTBEP has been monitoring the
total clustering percentage in the state.

tance can only be determined follow-
ing the growth of viable Mycobacterium
and, therefore,

tuberculosis  cultures

data regarding resistance are only de-

the racial and ethnic distribution was
41%, 34%, 9% and 15% for the same

categories, respectively.

More specifically, the program rou-
tinely compares clustering percentages
for U.S.-born versus foreign-born cul-
ture-confirmed TB cases in order to
determine any changes in transmission
patterns. Clustering percentages for
Tennessee’s  culture-confirmed TB
cases reported between 2004 and 2008
can be found in the Table on right.

In 2010, Tennessee transitioned the
state genotyping database to the
CDC’s TB Genotyping Information
Management System (TB-GIMS). TB-
GIMS national distribution reports
have been very useful for prioritizing
cluster investigations.

scriptive of culture-positive TB cases.
“Multi-drug resistant TB” (MDR-TB)
refers to strains of M. tuberculosis that
are resistant to at least isoniazid (INH)
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Table. Tuberculosis Clustering Percentages, Tennessee 2004-2009.

Category

Reported cases (TIMS database)

Culture-positive reported cases
(TIMS)

Total culture submissions for
genotype

No. of clustered isolates
Clustering proportion of all TN
submissions

No. of U.S.-born case isolate
submissions

No. of U.S.-born clustered iso-
lates

Clustering proportion of U.S.-
born case isolate submissions
No. of foreign-born case isolate
submissions

No. of foreign-born clustered
isolates

Clustering proportion of
foreign-born case isolate
submissions

Time Period
2004-2005 2004-2006 2004-2007 2004-2008 2004-2009
576 855 1,090 1,372 1,574
455 661 825 1,020 1,154
401 625 759 952 1,068
201 332 428 560 634
50.1% 53.1% 56.4% 58.8% 59.4%
323 504 591 727 803
189 308 380 500 540
58.5% 61.1% 64.3% 68.8% 67.4%
78 121 168 225 263
12 24 48 92 94
15.4% 19.8% 28.6% 40.9% 35.7%

T TIMS: Tuberculosis Information Management System
¥ Submission: Verified case of Tuberculosis submitted for genotyping

and rifampin (RIF), both firstline
drugs in the treatment of TB disease.
MDR-TB can be described as either
“initial MDR” (referring to patients
whose TB strains were initially resis-
tant to both INH and RIF) or
“acquired MDR” (referring to patients

whose M. tuberculosis developed resis-
tance to both INH and RIF during
treatment). Reports of MDR-TB re-
main uncommon in Tennessee; in
2009, Tennessee reported one case of
initial MDR-TB cases, with no re-
ported cases of acquired MDR-TB. A

significant function of the TB Elimina-
tion Program is to closely monitor the
anti-TB therapy of all TB cases to pre-
vent development of acquired MDR-
TB.
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In January 2009, staff from Central Office, East Tennessee Regional Office and the National Center for Environmental

Health gather at Roane County Health Department to prepare to perform door-to-door surveys following the coal ash spill.

Source: Tennessee Department of Health.
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Environmental Epidemiology Program

The Environmental Epidemiology Pro-
(EEP) within Communicable
and Environmental Disease Services
(CEDS) of the Tennessee Department
of Health (TDH) works to protect the

public from exposure to hazardous

gram

substances. Environmental Epidemiol-
ogy works in all 95 counties in Tennes-
see. It is common for the Regional
Environmental Epidemiologists and
the Central Office to team with other
state agencies such as the Tennessee

Department of Environment and Con-
servation (TDEC).

EEP faced several public health chal-
lenges in 2009, including vapor intru-
sion of volatile organic compounds
into homes and businesses, improper
disposal of pesticides, and the Tennes-
see Valley Authority (TVA) Kingston
Fossil Plant coal ash spill.

Tennessee is consistently listed as one
of the top users and generators of haz-
ardous materials in the United States.

Agreement with the federal Agency for
Toxic Substances and Disease Registry
(ATSDR). If a health hazard is identi-
fied, EEP makes specific recommenda-
tions to mitigate the hazard, including
public health actions such as providing
emergency water supply, restricting
access, or taking necessary measures to
stop the exposure.

ATSDR and EEP use the best science,
taking responsive public health ac-
tions, and providing trusted health
information to prevent harmful expo-
sure and disease related to toxic sub-
stances. ATSDR provides funding and
technical assistance to states and other
partners through cooperative agree-
ments and grants to identify and evalu-
ate environmental health threats to
communities. These resources enable
state health departments and other
grantees to further investigate environ-
mental health concerns and to educate

The Environmental Epidemiology Program is
responsible for environmental public health
activities that relate to chemical exposures
and pollution in Tennessee.

In 2009, Tennessee had 13 active
List
(NPL) sites plus 2 proposed sites.
There were 287 sites listed in the Envi-
ronmental Protection Agency (EPA)’s

Superfund National Priorities

Comprehensive Environmental Re-
sponse, Compensation and Liability
Information System database.

EEP conducts public health assess-
ments (PHAs) and health consulta-

tions (HCs) under a Cooperative

communities. From the fall of 2001
through 2009, EEP completed 66
HCs, 3 PHASs, more than 20 technical
assists, and 2 environmental investiga-
tions.

Based on incident reports submitted
to the National Response Center, the
nation saw a decrease in the total
number of oil and chemical spill inci-
dents from 2006 to 2008; yet, the total
number of oil and chemical spills in
Tennessee had increased. This resulted
in Tennessee having the second largest

percent increase in oil and chemical
spills among all states from 2006 to
2007 and the fifth largest percent in-
crease from 2007 to 2008. A signifi-
cant proportion of these incidents
were reported as having an unknown
cause and occurred in densely popu-
lated counties with the highest popula-
tion of minorities and persons living
below poverty level.

To address these incidents, in 2009,
EEP began a second partnership with
the ATSDR to participate in the Na-
tional Toxic Substance Incidents Pro-
gram (NTSIP). The purpose of the
multi-component program is to col-
lect, analyze, and use information on
acute toxic substance incidents
throughout Tennessee over the next 3
years. The goal of the NTSIP is to re-
duce injuries and deaths associated

with toxic substance incidents.

In order to achieve this goal, EEP co-
ordinates with federal, state, and local
agencies involved with toxic substance
activities. When a toxic substance is
released, EEP collects information on
where the release occurred, what fac-
tors contributed to the release, and
what health consequences were associ-
ated with the release.

EEP will use this data to determine (1)
the frequency and location of toxic
substance releases, (2) the substances
most frequently involved in a release,
(3) the factors contributing to toxic
substance releases, (4) the rate of toxic
substance releases per census popula-
tion, and (5) the evacuation capabili-
ties of the area. This information can
then be used to (1) help train emer-
gency responders and improve emer-
gency response planning, (2) promote
methods that could prevent future
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Knoxville citizens brought their unwanted mercury thermometers, pharmaceuti-

cals, and personal health care products to a collection event sponsored by the
Knox County Health Department, Knox County Solid Waste Department, City
of Knoxville, Knoxville Utility Board, Tennessee Department of Environment
and Conservation, Knoxville Police Department, and students of the University

of Tennessee School of Pharmacy.

Regional Environmental Epidemiolo-
gists provide local support to environ-
mental public health projects as part of
their responsibility to protect the
health of Tennesseans. In 2009, Re-
gional Environmental Epidemiologists
performed a wide-range of projects.

East Regional Health Office, Roane
County Health Department, Knox
County Health Department, and Chat-
tanooga/Hamilton County Health
Department performed a door-to-door
health needs assessment in response to

the TVA coal ash release.

Regional staff participated in public
meetings about hazardous waste sites,
such as the Alton Park neighborhood
brownfields in Chattanooga and the
Pulvair Site in Millington.

Several Regions assisted local commu-
nities by providing education about
and collection of pharmaceutical waste
and mercury thermometers. Substan-

tial quantities of these household haz
ards were properly disposed of.

Earth Day celebrations were held in
Nashville, Knoxville, and Memphis.

North East Region participated in the
planning of the East Tennessee Envi-

Regional Environmental Epidemiology Activities

ronmental Conference that was held

March 10-11, 2009.

Nashville Metro Public Health De-
partment spearheaded a Healthy
People 2010 Environmental Health
Indicators initiative to
health status.

improve

Shelby County Health Department
was involved in a Community
Health Survey, which included top-
ics such as air toxins and childhood

lead exposure.

Chattanooga/Hamilton County
Health Department received an En-
ergy Efficiency and Conservation
Block Grant for green projects.

Southeast Region Health Office pro-
moted the use of EPA’s Tools for

Schools resources for maintaining

=~ ki

b

Vegetables were being grown on the edge of the Lenoir Car Works Site. East Regional

Health Office staff collected vegetables to determine if any had up taken contami-

nants.
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indoor air quality in schools.

Knox County Health Department at-
tended the National Environmental

TVA ngston Fossd Plant Coal Ash Release

Health Tracking Conference in Wash-
ington, D.C.

Other Regional activities included

Tennessee witnessed one of our nation's largest environmental spills when a
dike broke at TVA's Kingston Fossil Plant. Approximately, 1.1 billion gallons
of coal ash sludge spilled over 300 acres of river and land. Amazingly, no one

was injured.

On Monday, December 22, 2008
around 1:00 A.M., the retention wall of
a coal ash-holding pond failed at the
TVA Fossil Plant in Roane County,
Tennessee. More than 5.4 million cu-
bic yards of coal ash, mixed with 327
million gallons of water, spilled into a
branch of the Emory River, 2 Emory
River inlets, and the main channel of
the Emory River. The release covered
approximately 300 acres outside of the
TVA coal ash dewatering and storage
areas and is considered one of the larg-
est environmental disasters in United
States history.

The massive coal ash slide disrupted
power and ruptured a gas line,
prompting the evacuation of 22 resi-

dents. Although there were no deaths

assisting with disease outbreaks, pre-
paring for emergencies, participating
in drills, maintaining syndromic sur-
veillance systems, and writing plans for
chemical emergencies.

— Roane County

or injuries caused by this extraordinary
ash slide, the spill has dramatically
affected
rupted citizens’ lives. Water quality in
the Emory River at the site of the ash
spill was impaired and aquatic habitat

the environment and dis-

was destroyed.

The spill filled coves north of the ash
containment pond with ash, soil, and
debris from trees and boat docks. The
ash and soil completely filled in these
coves and spilled across the yards of a
few homes. The ash spill damaged 3
homes to the point that they were con-
demned.

Many residents, whose yards backed

Residents awoke to find ash-filled waterways and their boats and docks dam-
aged.
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Deputy State Epidemiologist, Dr.

David Kirschke, informed the public

through the news media that the Health Department would be conducting

door-to-door surveys during one of the many press conferences at the Joint

Information Center.

up to the coves, were concerned about
ash in their yards and in the river.
They were also concerned about ceno-
spheres floating in the river and about
the ash becoming airborne.

Various governmental agencies, in-
cluding the Roane County Emergency
and Homeland Security
Agency, the Tennessee Emergency
Management Agency (TEMA), EPA,
TDEC, ATSDR, TDH, and TVA, re-
sponded quickly. Initial activities fo-

Services

cused on evacuating people, restoring
power, repairing the ruptured gas line,
collecting environmental samples, and
clearing roads for access to the coal
ash release area.

After coal is burned, the metals in the
coal become concentrated in the coal
ash. These have the potential to cause
harm to the environment and to peo-

ple. For this reason, TVA, EPA, and

TDEC immediately began sampling
and analysis of the ash itself, surface
water, groundwater, drinking water,
and air to determine if harmful levels

were present. Much of 2009 was spent
reviewing the analytical results make
sure that public health was protected.
EEP used data from TDEC, EPA, and
TVA that were verified and validated.
EEP also considered data from acade-
mia and non-governmental organiza-
tions.

The initial draft of the PHA was re-
leased on October 30, 2009. The pub-
lic comment draft was released on De-
cember 9, 2009, with a 60-day com-

ment period.

TDH continues to work with our state
and local partners throughout the
cleanup. The final report was released
in 2010, following extensive review by
the public, national environmental
organizations, the ATSDR Office of
Science, and 3 ATSDR-selected out-

side peer reviewers.

EEP and ATSDR are confident that
no harm to health should have oc

Rich Nichol from the federal Agency for Toxic Substances and Disease Regis-

try and Bonnie Bashor from the Tennessee Department of Health talked with

concerned citizens during a public open house in the gymnasium of Roane

State Community College.
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curred from any route of exposure to
the ash or the metals in the ash. This
lack of harm resulted from quickly

Health Consultations

A health consultation (HC) is a report
prepared after looking at environ-
mental data and making a professional
judgment about the likelihood of pub-
lic health hazards. A HC provides pub-
lic health conclusions, recommenda-
tions, and an action plan for each site
evaluated.

SO N

- o TN

G e B A AR it

Brownfields are defined as abandoned, idled, or under used industrial and
commercial sites where expansion or redevelopment is complicated by real or
perceived environmental contamination. They can be in urban, suburban, or
rural areas. EPA's Brownfields initiative helps communities mitigate potential
health risks and restore the economic viability of such areas or properties.

removing people from the immediate
spill area and very careful work around
the ash so that it did not get into the

ated by the agency’s environmental
consultant after the sampling results
were obtained. EEP was asked by the
CHCRPA to prepare HCs for each
site, recommending the types of devel-
opment, such as residential or com-
mercial, that could be initiated on
each site, depending on site conditions

Alton Park Brownfields — Ham-
ilton County

Three sites in Chattanooga were se-
lected as possible brownfield redevel-
opment sites after the Chattanooga/
Hamilton County Regional Planning
Agency (CHCRPA) was awarded EPA
grants to investigate the sites. Environ-
mental sampling was conducted at all
3 sites. EEP reviewed reports gener-

and sampling results. EEP did so and
also participated in a meeting at which
the results were shared with the com-
munity.

Egyptian Lacquer Company —
Williamson County

This facility kept chemical solvents in
underground storage tanks (USTs).
There was a leak in underground pip-
ing that resulted in the release of ace-
tone and toluene. The chemicals mi-

air.

grated underground to a creek where
they came out of seeps in the creek
bank. Homes and an elementary
school were located near the facility.
Some citizens complained about
chemical odors in the air. Ambient air
samples were collected and tested in
an attempt to identify which chemicals
might be causing the odor. After a
laboratory determined which chemical
vapors were present in the air samples,
TDEC informed the local residents
and school. EEP prepared a HC that
concluded the intermittent presence
of acetone and toluene in ambient air
would not be a public health concern.
Investigation of the ELMCO site con-
2010.

tinued into

Morrill Motors —
Unicoi County

Groundwater data from a well near a
former electric motor manufacturing
plant showed contamination of 1,1
dichloroethylene (1,1-DCE) in the
groundwater. The water well was used
by an elderly homeowner as the sole
source of water for drinking, bathing
and cooking. Monitoring data indi-
cated that
were above EPA drinking water maxi-
mum contaminant levels (MCLs).
EEP prepared a HC that evaluated the
1,I-DCE levels and concluded that
those levels would not likely be a

1,1-DCE concentrations

health concern. However, as a prudent
public health measure, EEP recom-
mended to TDEC that a filtration unit
be placed on the water well to filter
out the 1,I-DCE and provide the
homeowner with a clean source of
water. A filter was installed to purify
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Wearing protective booties over their shoes, staff from the Shelby County

Health Department and the TDEC Memphis Environmental Field Office

toured the Pulvair Site.

the water.

Wolverine Tube —
Giles County

A copper tubing manufacturer in Ard-
more had a groundwater contaminant
beneath its facility from its
solvent cleaning tanks that leaked.
TDEC’s Division of Remediation was
concerned about worker health and

plume

the health of anyone drinking well
water near the site. EEP evaluated the
human health risk assessment report
done for the remedial investigation/
feasibility study. EEP agreed with the
proposed actions and provided written
comments.

Pulvair —

Shelby County

The Pulvair Site was a potential
brownfield redevelopment in Milling-
ton, north of Memphis. The site was
an old pesticide blending facility, with
herbicides, carrier solvents, and inter-
mediate chemicals. Some of these
chemicals were still present in soil.
EEP, TDEC, the Shelby County
Health Department, and the Mayor of

Millington discussed property reuse

options. EEP helped the city govern-
ment understand various risk scenar-
ios for potential future reuses of the
site along with their potential future
maintenance and operation costs.

Chemtura Site —
Shelby County

An active chemical manufacturer in
Memphis had a groundwater contami-
nant plume migrating beneath its facil-
ity from past manufacturing processes.
TDEC’s Division of Remediation was

concerned for worker health and for
the health of nearby residents and
EEP evaluated the
situation and risk-based site-specific

school children.

standards that their consultant devel-
oped.

Hardeman County Landfill —
Hardeman County

One of Tennessee’s legacy NPL Super-
fund Sites, the Hardeman County
Landfill, contaminated its entire water-
shed. Elevated levels of carbon tetra-
chloride and chloroform were meas-
ured in groundwater, surface water,
soil, gas, indoor air, and even ambient
air. Data from a year-long air sampling
survey performed by the EPA and
TDEC throughout 2008 was under
in 2009.

Homes have been remediated to lessen

review and discussion

the indoor concentration of carbon
tetrachloride and chloroform.

Restaurant Investigation —

Shelby County

A restaurant in Memphis had a
groundwater contaminant plume mi-

grating beneath the building from an-

To gather community health concerns about potential exposure to hazardous
substances, EEP and Shelby County Health Department staff joined commu-
nity members for a Community Action Group meeting to discuss issues and
problems related to the former pesticide blending facility at the Pulvair Site in
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other business’ leaking UST. TDEC
was concerned for worker health and
asked a consultant to perform a vapor
intrusion sampling inside the restau-
rant. EEP evaluated the results of the
sampling and concluded no apparent
health hazard existed from benzene in
the restaurant’s air.

ISS Oxford Building Services —
Shelby County

A groundwater contaminant plume
migrated beneath a manufacturing
facility in Memphis from another

TDEC was
worker health and requested that their

source. concerned for

environmental consultant perform
soil-gas sampling to check for vapor

intrusion. EEP conferred with TDEC
about the design of the work plan.

Chemtura Site —
Shelby County

Drycleaner Site Investigations

In 2009, EEP reviewed air monitoring
data from several drycleaner sites and
provided evaluations varying from
technical assistance to HCs. Some sites
were AMark Cleaners in Oak Ridge,
the Former Fashion Cleaners in Shel-
byville, Carriage House Drycleaners in
Brentwood, Valet Cleaners and Bunny
Progressive Drycleaners in Memphis.

Fashion Cleaners —

Bedford County

The building formerly known as Fash-
ion Cleaners was being used as a
church in Shelbyville. The church also
operated a nursery in a small part of
the building. The soil and groundwa-
ter under the building were known to
be contaminated with drycleaner sol-
vent. The TDEC Drycleaner Environ-
mental Response Program (DCERP)

0.044 mg/kg B=2

0.52 mg/kg

0.29 mg/kg

0.39 mg/kg B—8
0.60 mg/kg

B_
0.47 mg/kg 5.8 mg/kg

B-9
0.23 mg/kg Q:

Years ago the drycleaning solvent, tetrachloroethylene, was spilled at the Car-
riage House Cleaners Site. After extensive soil testing and removal of contami-
nated soil, the property was deemed ready for commercial reuse.

An active chemical manufacturer in
Memphis had a groundwater contami-
nant plume migrating beneath its facil-
ity from past manufacturing processes.
TDEC’s Division of Remediation was
concerned for worker health and for
the health of nearby residents and
school children. EEP evaluated the
situation and risk-based site-specific
standards that their consultant devel-
oped.

had its contractor remove contami-
nated soil beneath a portion of the
building slab and install a groundwa-
ter treatment system. A lactate solu-
tion was injected into the groundwater
to speed decomposition of the con-
taminants. More groundwater sam-
pling was conducted, and indoor air
was sampled after the soil removal and
groundwater injection. EEP wrote n
HC about drycleaner solvent vapors
inside the air of the church. No appar-
ent health hazard was determined for
the congregation.

Carriage House Cleaners —

Williamson County

EEP assisted with the site review of an
urban drycleaner site known as Car-
riage House Drycleaners where an ex-
ternal above ground storage tank was
believed to have leaked during the
many years of drycleaner operations.
An area of soil was contaminated with
drycleaner solvent and subsequent
breakdown products. The contami-
nated soil was excavated and removed.
A sodium lactate aid was put on the
bedrock before the area was filled to
help bioremediate any residual con-
tamination. EEP evaluated the site for
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indoor air vapor intrusion; a trace
amount of tetrachloroethylene was
measured in indoor air. EEP con-
cluded that no apparent health hazard
was likely. This investigation helped
the plan to convert the drycleaner site
into a commercial site move forward.
A radon type vapor mitigation system
was discussed to be included in the
design of the new building to ensure

that vapor intrusion would never be a
concern.

Fairgrounds Cleaners —

Greene County

A Greeneville drycleaner was reported
to have stopped operating in Novem-
ber 2006. All drycleaning equipment
and solvents were reported to have
been removed. Staining on the floor

and detection of tetrachloroethylene
in nearby groundwater monitoring
wells provided evidence of a past re-
lease. The new use of the building as a
laundromat posed a potential vapor
intrusion concern. A neighboring
property and a tool and die company
were also evaluated for vapor intru-
sion.

Other Environmental Public Health Activities & Updates

Throughout the year, EEP is involved
with various activities promoting envi-
ronmental public health across Ten-
nessee through education or commu-
nity involvement.

In January, EEP staff attended EPA’s
National Vapor Intrusion Forum in
Philadelphia, Pennsylvania. Technical
included

sampling, risk assessment, and engi-

presentations issues about
neering considerations. Case studies
illustrating vapor intrusion issues from
the viewpoint of community stake-
holders, brownfields, EPA, and states

were also presented.

In March, EEP staff gave a presenta-
tion at the East Tennessee Environ-
mental Conference in Kingsport about
an investigation of lead in industrial
and residential soils at Lenoir Car
Works in Loudon County.

In September, EEP was called upon to
assist school administrators in educat-
ing parents about the health implica-
tions of a roofing material containing
diisocyanate being sprayed on the roof
of a school.

In October, 4 EEP staff members at-

tended the National Environmental

Public Health Conference in Atlanta,
Georgia. Joe George gave a presenta-
tion entitled “Is vapor intrusion lurk-
ing around vyour town’s former
friendly neighborhood drycleaner?”
David Borowski gave a presentation
on the TVA Kingston investigation
entitled “Environmental disaster: Coal
ash release: The Tennessee Depart-

ment of Health story.”

EEP welcomed 2 new staff members to

the Central Office in 20009:

Rebecca Gorham is an Environmental
Health Assessor with a BS in Natural
Resource Management from the Uni-
versity of Tennessee in Knoxville. Mrs.
Gorham came to EEP from TDEC
where she spent 17 years working in
programs that included Underground
Storage Tanks, Air Pollution Control,

Find more environmental public health
information and our reports online at:

http://health.state.tn.us/environmental

EEP coordinated with the Tennessee
Department of Agriculture (TDA) to
evaluate potential exposure to a pesti-
cide, fipronil, in nursing homes across
Tennessee. TDA asked for assistance
with interpretation of laboratory re-
sults of wipe samples taken from nurs-
ing homes illegally sprayed with the
pesticide. Sixty nursing homes were
investigated from July 1 to September
30. While fipronil was identified in
some locations, it was not present in
quantities or found in living areas that
would cause concern.

Solid Waste Assistance, and Pollution
Prevention. Prior to working with the
state, Mrs. Gorham was an Environ-
mental Protection Assistant at Fort
Ord, California, and at Naval Air Sta-
tion, Glenview, Illinois, where her
primary duties involved hazardous
waste management.

Judy Manners is an Environmental
Health Specialist. Judy is part of the
EHS-Net Water and Environmental
Epidemiology programs. EHS-Net Wa-
ter is a collaborative effort with the

CDC, EPA, and 4 other states aimed

at the prevention, surveillance, and
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control of waterborne disease out- of Science in Biology from Murray lution Control as an Environmental
breaks. Ms. Manners has 2 Bachelor of ~ State University in Murray, Kentucky.  Specialist. Ms. Manners also worked
Science degrees from Western Ken- Prior to coming to TDH, Judy was for a brief time with the Tennessee
tucky University in Bowling Green, employed with TDEC for 10 years Department of Transportation as a
Kentucky, in Agriculture and in Biol- where she worked in the Divisions of = Biologist.

ogy. Ms. Manners also holds a Master  Air Pollution Control and Water Pol-
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Jennifer MacFarquhar collects environmental samples during an outbreak of a rare serotype of Salmonella, Salmonella
Liverpool, in Memphis.

Source: Tennessee Department of Health.
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Highlighted Investigations and Outbreaks in Tennessee in 2009

The

mental Disease Services (CEDS) sec-

Communicable and Environ-

tion and health department personnel
from across the state investigate out-

break each year. In 2009, several out-
break investigations highlighted the
importance of these activities and the
measures taken by public health pro-

fessionals to prevent additional out-

breaks.

Two Outbreaks of Norovirus Gastroenteritis Associated with Consumption of Raw Gulf Coast
Opysters— Chattanooga, January & March, 2009

Qutbreak - 1

In January 2009, 33 persons from Ten-
nessee and Mississippi reported gastro-
intestinal illness consistent with noro-
virus infection following the consump-
tion of raw oysters. Twelve of these
reported consuming oysters at a pri-
vate party in Mississippi on January
10, 2009. Twenty-one reported eating
at Restaurant B in Chattanooga, TN,
between January 12 and 18, 2009.
Diarrhea, vomiting, and nausea were
the three most common symptoms.

A case-control study revealed a strong
association between the consumption
of oysters, raw or fire roasted, and ill-

ness (OR 24.3, p<0.001).

ployee with illness inconsistent with

One em-

viral gastroenteritis and with onset
prior to oyster consumption by the
case-patients was identified. Test re-
sults for this employee were negative
for norovirus.

Five stool specimens from ill persons
in Tennessee and Mississippi, and 19
oysters collected from Restaurant B,
tested positive for norovirus GII. Fe-
cal coliform and E. coli levels noted in
oysters were <18 MPN/100g. Male-
specific bacteriophage tested low (<6
pfu/100g oyster tissue). Stool speci-
mens and oysters both contained noro-
virus GII with 100% sequence homol-

ogy.

Opysters consumed at the private party
in Mississippi and at Restaurant B had
been harvested on January 5-6, 2009,
from Mississippi’s Conditionally Ap-
proved Area 2-C Shellfish Growing
Waters in the western Mississippi
Sound.
investigation of the harvesting area,
the MDMR reported that 53 boats
were present in the first harbor on
January 27, 2009. One hundred-one

of 108 fishermen present were inter-

During the environmental

viewed. Thirty-six boats were present
in the second harbor, and 35 fisher-
men were interviewed. Of 136 inter-
view participants, one reported illness
during the 2-3 weeks prior to January
5-9. Ninety-eight percent of interview-
ees had access to some type of rest
room device on their boat with most
reporting having access to Marine
Sanitation Device (MSD) buckets.
Ten percent said they had neither
hand sanitizer nor soap on board.
Most (67%) said they do not have
holding tanks available on board.
Eleven per cent admitted to not dis-
posing of wastewater properly, but
only 3% reported disposal of wastewa-
ter in reef areas.

M

In March 2009, 13 persons residing in
Alabama,

Missouri reported experiencing acute

Tennessee, Georgia, and
gastroenteritis after dining at Restau-
rant B. Diarrhea, nausea, headache,

and stomach cramps were the most

commonly reported symptoms. No ill
employees were identified.

A case-control study was conducted
with controls enrolled from well meal
companions of ill persons or other
well patrons identified from the reser-
vation list. Raw oysters were strongly
(OR 91.0,
p<0.001). No other foods were associ-

associated with illness

ated with illness.

Implicated oysters from Restaurant B
were harvested from the same area as
oysters associated with Oubreak I, Mis-
sissippi Conditionally Approved Area
2-C Shellfish Growing Waters, on Feb-
ruary 2, 2009. Four stool samples sub-
mitted from ill persons in Outbreak
III were confirmed positive for norovi-
rus GI by the Tennessee Department
of Health Laboratory Services.
Twenty-four oysters collected from
Restaurant B tested negative for noro-
virus.

Discussion

Investigation of Outbreaks I and II
implicated oysters grown in the same
area, Mississippi’s Area 2-C Shellfish
Growing Waters. In Outbreak I, noro-
virus GII was identified as the etio-
logic agent. However, two months
later, in Outbreak II, norovirus GI was
identified in patient stool specimens.

This suggests that multiple contami-
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nants may have been present in the

harvest area, possibly from transient

influxes of human sewage from on-

Outbreak of Salmonellosis Associated with Pulled Pork — Mempbhis, July, 2009

The Tennessee Department of Health
(TDH) was notified of two family
members hospitalized with salmonello-
sis, leading to rhabdomyolysis and re-
nal failure after eating at Restaurant A
on July 10 and gastroenteritis among
attendees of a family reunion catered
by Restaurant A the same day. Mem-
phis/Shelby County and TDH staff
to identify
risk factors for illness and strategies to

initiated an investigation

interrupt transmission.

A cohort study was conducted among
reunion attendees and an environ-
mental health assessment of Restau-
rant A was performed. Reunion at
tendees were identified by the reunion

coordinator, host hotel, and other at

tendees. A case was defined as diar-
rhea lasting >2 days or vomiting dur-
ing July 10-July 15, or culture-
confirmed salmonellosis in a person

eating at the reunion.

Respondents (n = 87) lived in 12
states. Of these, 45 (52%) met the case
definition; 96% reported diarrhea;
47% reported vomiting. Median incu-
bation time was 27 hours (range: 0.5-
118 hours); median duration of diar-
rhea was 4 days (range: 1-10 days).
(58%) sought

medical treatment; four (9%) were

Twenty-six patients

hospitalized. Pulled pork was con-
sumed by 42 patients (93%) and was
the only food item statistically associ-
ated with illness (risk ratio: 2.32; 95%

confidence interval, 1.59-3.37). Salmo-
nella Heidelberg was isolated from five
patient specimens; the molecular sub-
type matched isolates from a 2007 out-
break associated with Restaurant A.
Samples from food, surfaces, and res-
taurant employees tested negative for
Salmonella; implicated pork was un-
available for testing.

Staff concluded that the outbreak of
salmonellosis was associated with the
consumption of pulled pork. Restau-
rant closure, employee education, and
6 months of increased monitoring
were implemented to prevent addi-
tional illnesses.

Norovirus gastroenteritis among Restaurant O patrons — Brentwood, November, 2009

Mid-Cumberland Regional Health
Department and Tennessee Depart-
ment of Health officials conducted an

. o : . 15 -

investigation following multiple re- 14 ]

ports of gastrointestinal illness among 13 Exposure
12

patrons of Restaurant O. Initial inves-
tigation identified 4 persons who de-
veloped nausea, diarrhea, and vomit-
ing after eating at the establishment
on November 10, 2009 (Figures 1&2).
A total of 26 ill were identified with

5 |
one person requiring hospitalization. 4 A
Clinical specimens from two of the ill 2 )
persons tested positive for norovirus 1
genogroup GII. An epidemiological 0

study demonstrated an association
between illness and salad consumption
(Table). The establishment underwent
extensive cleaning and received corpo-
rate consultation regarding employee

Figure 1. lllness onset among Restaurant O patrons who

dined November 9-11, 2009.

11 4

Number of cases
o
Il

Date of iliness onset

S o -

T T T
11/7/2009 11/8/2009 11/9/2009 11/10/2009 11/11/2009 11/12/2009 11/13/2009 11/14/2009

Table. lliness by Exposure to Salad among Restaurant O
patrons, Brentwood, Tennessee, November 9-11, 2009.

health and food safety. Exposure I Well
Ate any type of salad 88 98
Did not eat any salad 15 11
Total 107 111
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Figure 2. Reported symptoms among Restaurant O patrons

who dined Nov 9-11, 2009.
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VELUNTEER
Iﬂnb:hzer_/ '

Physician recruitment: Volunteers are recruited at the Tennessee Medical Association
Annual Meeting.

Source: Tennessee Department of Health.
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The Tennessee Emergency Preparedness (EP) Program

In August of 2002, the Communicable
and Environmental Disease Services
(CEDS) section was granted $19.9
million in supplemental federal fund-
ing, earmarked for public health and
hospital preparedness and response to
bioterrorism. Of these monies, $18.6
million came from the Centers for
Disease Control and Prevention
(CDC) for improvements to state and
local public health preparedness with
the remaining $1.3 million coming
from the Department of Homeland
Security (DHS) to prepare for receipt
and distribution of assets from the

Strategic National Stockpile (SNS).
From the beginning, it was recognized
that preparedness for manmade disas-
ters in Tennessee was dependent upon
the state public health system’s ability
to respond to all public health threats.
A primary objective for the use of
these funds has been to supplement
response capacity by continuing to
augment public health infrastructure.
In 2009, the Public Health Emergency
Preparedness program (PHEP) re-
ceived $12,369,036 from the CDC

cooperative agreement.

The Tennessee Emergency Preparedness (EP) Program at a Glance

Located within:

eTennessee Department of Health

(TDH)

eCommunicable and Environmental
Disease Services (CEDS) section

Consists of:

ePublic Health Emergency Prepared-
ness (PHEP) program

eTennessee Healthcare Preparedness
Program (THPP)

Sources of funding:

eDepartment of Health and Human
Services (DHHS)

eCenters for Disease Control and Pre-

vention (CDQ)

eOffice of the Assistant Secretary for
Preparedness & Response (ASPR)

Program charge:

eStrengthen public health infrastruc-
ture

Tennessee Emergency Preparedness (EP) Program Activities—2009

HI1N1 Response

During 2009, the EP program func-
tioned as the lead program of the
TDH response to the 2009 HINT in-
fluenza pandemic. Through coordina-
tion with other programs of the de-
partment and department leadership,
TDH and the EP program demon-
strated the ability to coordinate pre-
vention and response efforts with local
public health agencies, hospitals, state
agencies, and other response partners.

Beginning on April 17, with CDC’s
notification of the Medical Director of
the discovery of a novel influenza A
strain, the program began ramping up
its response. The TDH Incident Com-
mand System (ICS) was activated on
April 26 and the State Health Emer-
gency Operations Center (SHOC) at
the Cordell Hull State Office Building
was activated on April 27.

In July, 2009, Tennessee received the
first of 3 awards, totaling $26,557,651,
that were intended to bolster prepared-
ness and response capabilities in order
to decrease morbidity and mortality
associated with an influenza pan-
demic. Funding was provided through
the Public Health Emergency Re-
sponse (PHER) federal grant to local,
regional, and metropolitan health de-
partments to aid in planning, provid-
ing epidemiologic surveillance, provid-
ing laboratory services, and imple-
menting vaccine strategies to prevent
the spread of pandemic influenza.

eEnhance state’s ability to plan, detect,

respond to, and mitigate effects of
manmade or naturally-occurring dis-
asters

Program goal:

eUpgrade preparedness for, and re-
sponse to, bioterrorism, infectious
disease outbreaks, and other public
health threats and emergencies

State and local coordination:

The

weekly conference calls with partners

EP program participated in

to enhance state and local coordina-
tion by improving situational aware-
ness, assessing and responding to re-
source needs, identifying and sharing
useful practices, and clarifying plan-
ning/response assumptions.
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Vaccine distribution and administra-
tion:

EP program staff assisted the Immuni-
zation Program in the development of
multiple vaccine administration strate-
gies and assisted with the development
of a provider preregistration process.

Public information and communica-
tion:

The program led in the development,
production, and distribution of a bilin-
gual influenza vaccination poster cam-
paign effectively communicating steps
that could be taken to maintain health
and prevent infection. The poster util-

the
ideogram (pictogram) symbology of the

ized internationally recognized
red circle and bar indicating "no" or
"not allowed" along with appropriate
actions to take as part of a personal
responsibility message. In addition, a
radio public service announcement
campaign was produced targeting His-
panic and urban radio listeners, and
an informational Pan Flu planning
brochure was distributed to more than
3000 licensed child care programs
throughout the state.

The EP program contracted with the
Tennessee Poison Center (TPC) to
staff and operate 24-hour information
lines to answer HINl-related ques-
tions for the public and for medical
providers. Crisis and emergency risk-
trained staff provided continuous
guidance and situational updates to
TPC professional staff.

The Departments of Health and Edu-
cation reached out to school children
and their parents across the state
through a joint letter from Health
Commissioner Susan R. Cooper and
Education Commissioner Tim Webb.

The message provided tips aimed at
prevention and encouraged family
preparation in the event of illness.

Medical provider communications:

EP staff collaborated with other TDH
staff to make available important infor-
mation for medical providers which
included Web posting of the most cur-
rent guidance, clinical and testing
guidelines and resources, electronic (e-
mail) updates for providers, and a let-
ter printed and distributed to health
care providers regarding 2009 HINI1
pandemic influenza updates and infor-
mation.

Countermeasure distribution (non-

vaccine):

The receiving, staging and storing
(RSS) warehouse for SNS assets was
activated throughout the response,
utilizing professional warehousing staff
(and their material handling equip-
ment and expertise) for the distribu-
tion of medical countermeasures and
personal protective equipment.

The EP program worked in conjunc-
tion with the Tennessee Pharmacy
Association (TPA) to provide coverage
for uninsured and under-insured Ten-
nesseans. TDH and the EP program
enacted retail pharmacy antiviral dis-
pensing contracts with 284 pharmacies
in 93 counties (98% coverage of the
state).

The EP program also utilized TPA’s
network of pharmacists to clarify and
distribute
guidance for antiviral medications.

pediatric compounding
Other pharmacy provider communica-
tions centered on billing of insurance
procedures, potential for medication

errors, and engagement with the larger
medical community.

Information technology:

The Tennessee Countermeasure Dis-
tribution Response Network
(TNCRN) was developed and imple-
mented as an all-hazard web-based in-
ventory management solution. With
only 4 weeks of development time the
network was launched, allowing for
provider registration, verification, allo-
cation, distribution, and reporting of
medical countermeasure needs, usage,
and availability. EP staff coordinated
with the department’s Office Informa-
tion Technology to design and make
available an application allowing for
the visualization of disparate reporting
systems, such as the Hospital Resource

Tracking System (HRTS).

Laboratory services:

The TDH State Laboratories doubled
PCR (Polymerase Chain Reaction)
testing capacity for influenza samples.
During the 2009 response, 3,764 influ-
enza PCR tests were performed. The
state laboratories also provided surge
support for Texas and Arkansas. The
laboratories maintained communica-
tion with 250 commercial and hospital
laboratories in the state while con-
stantly providing situational aware-
ness, reagents and resources, and clini-
cal and testing guidance to public

health.

Epidemiology and surveillance:

EP staff provided twice weekly sum-
mary reports on influenza activity and
an iDashboard data display to depart-
ment staff from multiple data sources:

eLaboratory test results (percent posi-
tive, subtype)
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eHRTS (admissions,
deaths)

ventilators,

eDepartment of Education

(absenteeism, dismissal)

eSentinel Provider Network (ILI, speci-

mens)

oFlu Information Line (call volume

and type)

eAntiviral and personal protective
equipment countermeasure inventory

General Emergency Preparedness (EP) Program Activities—2009

All-Hazard Planning

Tennessee adheres to an all-hazard
approach to preparedness and re-
sponse. The EP program continues to
foster a multi-state all-hazards planning
partnership with Alabama, Florida,

Strategic National Stockpile

The EP program plans for, monitors,
and deploys assets of the SNS, a na-
tional repository of antibiotics, vac-
cines, antitoxins, chemical antidotes,
and medical/surgical items. SNS assets
are designed to supplement and re-
supply state and local public health
resources, as well as other health care
agencies in the event of a national
emergency. A high priority in the de-
velopment of SNS plans is the inclu-
sion of detailed processes concerning
receiving, staging, storing and distrib-
uting assets from the SNS.

In 2005, PHEP received the highest
rating from the CDC for its level of
preparedness to receive the SNS dur-
ing an act of bioterrorism or a mass
casualty event. CDC now grades a
state’s preparedness using the newly
developed 100-point scale termed the
Technical Assistance Review (TAR)
tool. This numerical scale allows CDC

Medical Reserve Corps

Medical Reserve Corps (MRC) serves
as the department’s volunteer organ-
EP has
mented the Emergency System for the

izational structure. imple-

Advanced Registration of Volunteer
Health Professionals (ESAR-VHP)

guidance and has recruited medical

Georgia, North Carolina, South Caro-
lina, Kentucky and Mississippi, fo-
cused on ensuring public health pre-
paredness for and response to all-
hazard disaster events. This partner-

(distribution)
eVaccine (distribution)
eSafety and adverse event monitoring

eGuillain-Barre Syndrome surveillance

ship allows the state to improve all-
hazards response capacities through
the development of standards and the
identification and use of best practices.

RSS warehouse exercise, Memphis: Staff use the Tennessee Countermeasure
Response Network to generate orders to be picked up and shipped to regional

hospitals.

to compare all 62 preparedness project
areas and identify best practices across

and general volunteers to support the
TDH, hospitals, and medical care pro-
viders in a public health emergency. In
order to coordinate the mobilization
of these community volunteers, re-
gional health departments have dedi-
cated regional volunteer coordinators

the country. TDH received a TAR
score of 92 points from CDC in 2009.

across the state. During 2009, the EP
program deployed the Tennessee Vol-
unteer Mobilzer, a web-based applica-
tion which allowed for electronic regis-
try, notification, and deployment of
volunteers.
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Public Health Laboratory

The TDH Laboratory Services has
worked to improve networks among
the state’s clinical and hospital labora-
tories. A database of contact informa-
tion for hospital and clinical labs has
been developed, and information is
shared with them as necessary. Train-
ing continues to be provided to hospi-
tal and sentinel laboratories across the

Syndromic Surveillance

The regional health department epide-
miologists continue to enhance re-
gional disease surveillance activities,
particularly by implementing continu-
ous monitoring of data regarding syn-

BioSense

BioSense is a national program in-
tended to improve the nation’s capa-
bilities for conducting real-time bio-
surveillance and enabling health situ-

Biohazard Detection System
Since 2004, PHEP has participated in

implementation of the Biohazard De-
tection System (BDS), which was de-
veloped under contract with the U.S.
Postal Service (USPS) specifically to
detect aerosolized Bacillus anthracis
(anthrax) spores. USPS installed BDS
units in approximately 300 mail proc-
essing and distribution centers (PDCs)

Communications

Redundant communications systems
are employed by the EP program to
augment public health personnel's
ability to communicate with each
other and to improve communications
with hospitals, emergency medical ser-
vices (EMS), emergency management
agencies, and law enforcement. Public
health staff have redundant methods
available to communicate statewide,
including e-mail, pagers, cell phones,
facsimile machines, HAM radios, and
high frequency radios. The Tennessee

state. These trainings include isolation
and diagnosis of potential bioterror-
ism agents. The Chemical Terrorism
Laboratory is operational and has suc-
cessfully completed validations for
urine/blood heavy metals and blood
cyanide. Training has been conducted
with hospitals on the proper collection
and packaging of clinical samples. The

dromes that might signal a large-scale
exposure to bioterrorism agents or
other potential outbreaks. Aberration
detection systems utilize different elec-
tronic data sources across Tennessee,

ational awareness through access to
existing data from healthcare organiza-
tions across the country. This is done
by supporting real-time delivery of

across the United States. PDCs have
high-speed mail handling equipment
that can aerosolize B. anthracis spores
sent through the mail, as was demon-
strated during the 2001 anthrax at
tacks. USPS installed BDS devices on
or near key equipment that processes
incoming mail. Identification of aero-
solized B. anthracis spores in an air

Health Alert Network (T-HAN), a ro-
bust computerized call-down system
contains 2 separate notification appli-
cations. One application is specific to
contacting public health employees
and key responders. The Volunteer
Mobilizer application is now being
used for statewide volunteer contact
and is used for credentialing medical
professionals prior to and during
emergency deployment.

TDH laboratory has utilized grant
funds to develop and equip 4 Labora-
tory Response Network (LRN) labora-
tories to test for bioterrorism agents.
These regional laboratories are located
in Nashville, Knoxville, Jackson, and
Memphis to provide 24/7 response
and testing.

including 911 call centers, ambulance
dispatch volume, chief complaint in-
formation from hospital emergency
departments, and work or school ab-
senteeism.

healthcare data to CDC from hospi-
tals, laboratories, ambulatory settings,
and other health data sources.

sample would prompt on-site decon-
tamination and post-exposure prophy-
laxis (PEP) of workers and interrup-
tion of the flow of contaminated let-
ters or packages into the postal stream.
Key program staff members are noti-
fied in the event of any detection of
possible contamination.

TDH successfully completed PHIN
Certification for Direct Alerting in
July of 2009. Direct Alerting is one of
the standards which fall under PHIN
PHIN Certifica-

tion provides an objective assessment

Certification.

to evaluate the compliance of public
health information systems with the
latest PHIN requirements. The goal of
PHIN Certification is to support the
development and implementation of
applications and information systems
that comply with PHIN requirements
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to ensure public health partners can
securely, effectively, and efficiently
exchange data. PHIN Certification is
designed to provide strategic targets,
report capabilities, and demonstrate
progress.

Exercise Program

In 2009, EP staff, in cooperation with
the Tennessee Office of Homeland
Security (OHS) and Tennessee Emer-
gency Management Agency (TEMA),
planned a comprehensive exercise pro-
gram. Tennessee exercises prepared-
ness plans to strengthen overall de-
fenses. The training and exercise pro-
gram highlights the cooperation be-
tween the OHS, TEMA, and TDH.

Exercises are held in each Grand Divi-
sion of the state of Tennessee (11 Ten-
nessee Office of Homeland Security
Jurisdictional Districts) with the op-
portunity to participate extended to
selected public safety, public health,
and hospital agencies/organizations in
every Homeland Security District,
health department, and TEMA region
in the state.

Legal Preparedness

The Tennessee Uniform Emergency
Volunteer Health Practitioners Act of
2007 was passed by the General As-
sembly of the State of Tennessee. This
bill authorizes TEMA to exercise emer-
gency regulatory authority over volun-
teer health care practitioners and vet-
erinary service providers. This bill also

Healthcare Preparedness Program

The Tennessee Healthcare Prepared-
ness Program (THPP), previously the
Hospital Preparedness Program, re-
ports through the Office of the Assis-
tant Secretary for Preparedness and
Response. THPP is authorized
through the Pandemic and All-Hazards
Preparedness Act. For fiscal year 2009,

The EP program continues to focus on
emergency response plans that incor-
porate risk communication and dis-
semination strategies for health infor-
mation. Populations and persons with

functional needs and persons with

disabilities and activity or access limita-
tions continue to be the targets of fu-
ture refinements of the program’s
communication plan.

Memphis full scale exercise: Public Health, Emergency Management, fire, and

law enforcement respond to a simulated chemical attack.

authorizes the creation of volunteer
health provider registration systems.
While an emergency declaration is in
effect, this bill authorizes any volun-
teer health practitioner who is regis-
tered with a volunteer health provider
registration system and licensed in
good standing in another state to prac-

THPP received $7,103,056 in grant
funding. The THPP preparedness
goals for the use of this funding by
hospitals are as follows: integrating
public and private medical capabilities
with public health and other first re-
sponder systems; increasing the hospi-
tal preparedness and response capabili-

tice in Tennessee to the same extent as
if the practitioner was licensed in Ten-
nessee. During the HIN1 response,
duly registered and deployed volun-
teers were afforded these protections
for the first time.

ties; increasing the surge capacity of
healthcare facilities; preparing to pro-
vide the medical needs of atrisk indi-
viduals; coordinating federal, state,
and local planning; developing health-
care partnerships; improving interop-
erable communications; upgrading
bed-tracking systems; recruiting volun-
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teers; improving the hospitals’ fatality
management and evacuation plans;
and improving the decontamination
and isolation capabilities of hospitals.

THPP continues to develop and sus-

tain the statewide and national all-
hazards electronic and communication
response tools needed by hospitals for
regional and statewide disaster medical
response and recovery. The disaster
response tools include the Hospital
Available Beds for Emergencies and

Disaster (HAVBED) System, the ESAR-
VHP, and 8 Regional Medical Com-
munication Centers that serve as a
statewide medical interoperable com-
munication system.
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Dr. Rendi Murphree, Tennessee’s Epidemic Intelligence Service (EIS) Officer, consults with a colleague from NIOSH
during her investigation of elephant-to-human transmission of tuberculosis.

Source: Tennessee Department of Health.
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Epidemic Intelligence Service

The Epidemic Intelligence Service
(EIS) was established in 1951 follow-
ing the start of the Korean War as an
early warning system against biological
warfare and man-made epidemics. The
program, composed of medical doc-
tors, researchers, and scientists who
serve in two-year assignments, today
has expanded into a surveillance and
response unit for all types of epidem-
ics, including chronic disease and inju-
ries.

Over the past 57 years, more than
2,500 EIS officers have played pivotal
roles in investigating and controlling
major epidemics. EIS has been central
in many high profile public health
activities, including traveling to the
the world to
achieve the eradication of smallpox,;

farthest reaches of

discovering how the AIDS virus is
transmitted; investigating the first out-
breaks of Legionnaires’ disease, hanta-

virus and E. coli O157; responding to
the introduction of West Nile virus
and SARS into the United States; as-
sisting with the response to bioterror-
ism-related anthrax; and improving the
public health preparedness for future
events. Many of the nation's medical
and public health leaders, including
CDC directors and deans of the coun-
try's top schools of public health, are
EIS alumni. Approximately 70% of
alumni pursue careers in public health
following their EIS training.

EIS officers include physicians or per-
sonnel with advanced degrees and
training in public health. Officers are
assigned to positions either at the Cen-
ters for Disease Control and Preven-
tion headquarters in Atlanta, or posi-
tions based at state health depart
ments. In those positions, they gain
experience and provide important sup-
port for a variety of applied epidemi-

Epidemic Intelligence Service Officers, 1970-2009
Tennessee Department of Health

ologic studies and investigations.

The Tennessee Department of Health
has been hosting EIS officers since
1970. Rendi Murphree, PhD began
her assignment in Tennessee during

2009.

Examples of recent EIS investigations
in Tennessee include:

o Pertussis Among Children of a Small
Mennonite Community

e Cluster of Tuberculin Skin Test Con-
version among Employees of a Tennes-
see Elephant Sanctuary

o Outbreak of Salmonellosis Associated

with Pulled Pork

e  FEvaluation of LaCrosse Encephalitis
Surveillance in East Tennessee

o Investigation of Acute Gastronenteri-
tis among Students at an Elementary

School

Years Name Years
1970-1971  G. Doty Murphy, MD 1990-1992
1971-1972 David L. Freeman, MD 1992-1994
1972-1974  Bernard Guyer, MD 1995-1997
1974-1976  David S. Folland, MD 1997-1999
1976-1977  R. Campbell Mcintyre, MD 1999-2001
1977-1979  Timothy J. Dondero, MD 2001-2003
1980-1982  Tracy L. Gustafson, MD 2003-2005
1982-1984 Michael D. Decker, MD, MPH 2005-2007
1984-1986  William T. Brinton, MD 2007-2009
1986-1988  Melinda Wharton, MD 2009-
1988-1990  Ban Mishu, MD

Name

Peter A. Briss, MD
Steven M. Standaert, MD
Allen S. Craig, MD
Timothy F. Jones, MD
Joseph F. Perz, DrPH
David L. Kirschke MD
Rose Devasia, MD

L. Rand Carpenter, DVM

Jennifer MacFarquhar, RN,
MPH, CIC

Rendi Murphree, PhD, MS
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Brenda Eggert, Director or CEDS Administration, gets ready for her annual appearance as Mrs. Claus for the CEDS
Christmas Party.

Source: Tennessee Department of Health.
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Publication/Articles

Bashor, B. Dieldrin, Aldrin, and En-
drin at a Home Near Cypress Creek,
Memphis, Shelby County, Tennessee.
Agency for Toxic Substances and Dis-
ease Registry, Atlanta, GA, October
16, 2009.

Bashor B. Initial Release of the Public
Health Assessment for the TVA King-
ston Fossil Plant Coal Ash Release,
Roane County, TN. Agency for Toxic

Substances and Disease Registry, At
lanta, GA, October 30, 2009.

Bashor B. Public Comment Draft
Release of the Public Health Assess-
ment for the TVA Kingston Fossil
Plant Coal Ash Release,
County, TN. Agency for Toxic Sub-
stances and Disease Registry, Atlanta,
GA, December 9, 2009.

Roane

Borowski DM. Carriage House Clean-
Franklin, Williamson County,
Tennessee.

ers,
Agency for Toxic Sub-
stances and Disease Registry, Atlanta,
GA, April 28, 20009.

Borowski DM.  Former Fashion
Cleaners, Shelbyville, Bedford County,
Tennessee. Agency for Toxic Sub-
stances and Disease Registry, Atlanta,

GA, September 16, 2009.

Clarkson LS, Tobin-D'Angelo M,
Shuler C, Hanna S, Benson ], Voetsch
AC. Sporadic Salmonella enterica se-
rotype Javiana infections in Georgia
and Tennessee: a hypothesis-
generating study. Epidemiol Infect.
2010 Mar;138(3):340-6. Epub 2009

Sep 2.

Cohen SB, Yabsley M], Freye ]D,
Dunlap BG, Rowland ME, Huang
J, Dunn JR, Jones TF, Moncayo
AC. Prevalence of Ehrlichia chaf
feensis and Ehrlichia ewingii in
Ticks from Tennessee. Vector
Borne Zoonotic Dis. 2009 Oct 30.
[Epub ahead of print]

Cohen SB, Lewoczko K, Huddle-
ston DB, Moody E, Mukherjee S,
Dunn JR, Jones TF, Wilson R,
Moncayo AC.Host feeding patterns

of potential vectors of eastern

equine encephalitis virus at an epi-

zootic focus in Tennessee. Am ]
Trop Med Hyg. 2009 Sep;81
(3):452-6.

Cohen SB, Yabsley M], Garrison
LE, Freye JD, Dunlap BG, Dunn
JR, Mead DG, Jones TF, Moncayo
AC. Rickettsia parkeri
blyomma americanum Ticks, Ten-
nessee and Georgia, USA. EID.
Vol. 15, No. 9, September 2009.

in Am-

Edillo F, Kiszewski A, Manjourides ],
Pagano M, Hutchinson M, Kyle A,
Arias ], Gaines D, Lampman R, Novak
R, Foppa I, Lubelczyk C, Smith R,
Moncayo AC, Spielman A, 2009. The
effects of latitude and longitude on the
population structure of Culex pipiens
s.l., vectors of West Nile virus in
North America. Am J Trop Med Hyg.
815): 842-848.

Lenoir Car Works Lead
Environmental Impact Public Health

George ].

Investigation, Lenoir City, Loudon

County, Tennessee, EPA Facility 1D:
TDDO003384666.
Substances and Disease Registry, At
lanta, GA, January 9, 2009.

Agency for Toxic

George ]. Former Green Hills Clean-
ers Update #1, Nashville, Davidson
County, Tennessee. Agency for Toxic
Substances and Disease Registry, At-
lanta, GA, January 21, 2009.

George ]. Ambient Air Investigation,
Egyptian Lacquer Manufacturing
Company, Inc., Franklin, Williamson
County, Tennessee, EPA Facility ID:
TND093148682.
Substances and Disease Registry, At-

lanta, GA, July 23, 2009.

Agency for Toxic

George J. Morrill Motors, Inc., Rocky
Fork, Unicoi County, Tennessee, EPA
Facility ID: TND987767704. Agency
for Toxic Substances and Disease Reg-
istry, Atlanta, GA, September 10,
2009.

George J. Alton Park Site #2, Tennes-
see Avenue and Railroad Overpass,
Tax Parcels 1550 M 009, 1550 M 010,
AND 1550 N 002, Chattanooga,
Hamilton County, Tennessee. Agency
for Toxic Substances and Disease Reg-

istry, Atlanta, GA, November 18,
2009.
Goode B, O'Reilly C, Dunn ],

Fullerton K, Smith S, Ghneim G,
Keen J, Durso L, Davies M,
Montgomery S. Outbreak of Es-
cherichia coli O157: H7 infections
after Petting Zoo visits, North Caro-
lina State Fair, October-November

2004. Arch Pediatr Adolesc Med. 2009
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Jan; 163(1):42-8.

Gould H, Demma L, Jones TF, Hurd
S, Vugia DJ, Smith KE, Shiferaw B,
Segler S, Palmer A, Zansky S, Griffin
PM. Hemolytic uremic syndrome and
death due to Eschericia coli O157 in-
fection in FoodNet sites, 2000-2006.
Clin Inf Dis 2009;49:1480-1485.

Hopkins RH, Schaffner W, Nichol
KL. Perspective: add pneumococcal
vaccination. The Lancet online. Dec
2009. Also published as:
protection this flu season in Family
Practice News, Dec 2009 and in Inter-
nal Medicine News, Jan 2010, pg 14

Maximize

Hsu HE, Shutt KA, Moore MR, Beall
BW, Bennett NM, Craig AS, Farley
MM, Jorgensen JH, Lexau CA, Petit S,
Reingold A, Schaffner W, Thomas A,
Whitney CG, Harrison LH. Effect of
pneumococcal conjugate vaccine on

N Engl ]

pneumococcal meningitis.

Med 2009;360:244-256.

Jain S, Kamimoto L, Bramley AM | et
al and the 2009 Pandemic Influenza A
(HIN1) Virus Hospitalizations Investi-
gation Team. Hospitalized Patients
with 2009 HINI1 Influenza in the
United States, April-June 2009. N
Engl ] Med epub Oct 8, 2009

Jones TF. Changing challenges of bac-
terial enteric infection in the United
States

(Editorial). ] Infect Dis 2009; 199:465-
466.

Kranz MK. Oakland Avenue and 45th
Street (Alton Park Area 3), Chatta-
nooga, Hamilton County, Tennessee.
Agency for Toxic Substances and Dis-
ease Registry, Atlanta, GA, September

10, 2009.

Limbago BM, Long CM, Thompson
AD, Killgore GE, Hannett GE, Havill
NL, Mickelson S, Lathrop S, Jones TF,
Park M, Harriman KH, Gould LH,
McDonald LC, Angulo FJ. Clostridium
dificile
associated infections. ] Clin Micro

2009;47:3004-3007.

strains from community-

Limbago B, Fosheim GE, Schoonover
V, Crane CE, Nadle ], Petit S, Heltzel
D, Ray SM, Harrison LH, Lynfield R,
Dumyati G, Townes JM, Schaffner W,
Mu Y, Fridkin SK for the Active Bacte-
rial Core surveillance (ABCs) MRSA
investigators. Characterization of me-
thicillin resistant Staphylococcus aureus
isolates collected in 2005 and 2006
from patients with invasive disease: a
population-based analysis. ] Clin Mi-
crobiol 2009;47:1344-1351.

Macfarquhar JK, Jones TF, Woron
AM, Kainer MA, Whitney CG, Beall
B, Schrag SJ, Schaffner W. Outbreak
of late-onset group B Streptococcus in
a neonatal intensive care unit. Am ]

Infect Control. 2009 Dec 17.

Maloney ], Newsome A, Huang ],
Kirby J, Kranz M, Dunlap B, Yabsley
M, Dunn JR,

Jones TF, Moncayo AC. Seropreva-
lence of Trypanosoma cruzi in rac-
coons from

Tennessee. ] Parasitol 2009. In press.

Moncayo AC, Evans E, Angel AN,
Cohen SB, Mukherjee S, Huddleston
DB, Jones TF. Use of hamster-baited
No. 17 Trinidad mosquito traps at an
eastern equine encephalomyelitis focus
in Tennessee. ] Med Entomology

2009; 46:862-865.

Pickering LK, Baker CJ], Freed GL,
Gall SA, Grogg SE, Poland GA, Rode-
wald LE, Schaffner W, Stinchfield P,
Tan L, Zimmerman RK, Orenstein
WA.

fants, children, adolescents and adults:

Immunization programs for in-

clinical practice guidelines by the In-
fectious Diseases Society of America
(IDSA). Clin Infect Dis 2009; 49:
817-840.

Rehm SJ, Farley MM, File TM, Hall
W], Hopkins R, Levine OS, Nichol
KL, Nuorti
Schaffner W. Higher pneumococcal

P, Zimmerman RK,

disease vaccination rates needed to
protect more atrisk US adults. Post-
graduate Medicine 2009; 121: 101-
105.

Skoff TH, Farley MM, Petit S, Craig
AS, Schaffner W, Gershman K, Harri-
son LH, Lynfield R, Mohle-Boetani ],
Zansky S, Albanese BA, Stefonek K,
Zell ER, Jackson D, Thompson T,
Schrag S]. Increasing burden of inva-
sive Group B streptococcal disease in
nonpregnant adults, 1990-2007. Clin
Infect Dis 2009;49:85.92.

Talbot HKB, Schaffner W. Chal-
lenges in the field of influenza vac-
cines. US Respiratory Disease. Touch
Briefings, London. 2009;5:2-6

VanDyke MK, Phares CR, Lynfield R,
Thomas AR, Arnold KE, Craig AS,
Mohle-Boetani |, Gershman K, Schaff-
ner W, Petit S, Zansky SM, Morin CA,
Spina NL, Wymore K, Harrison LH,
Shutt KA, Bareta ], Bulens SN, Zell
ER, Schuchat A, Schrag S].

tion of universal antenatal screening

Evalua-

for Group B streptococcus. N Engl |
Med 2009; 360: 2626-2636.
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Presentations

Bashor B. TVA Kingston, Tennessee
Coal Ash Spill, Public Meeting at

Roane State Community College,
Rockwood, TN, March 5, 2009.

Bashor B. Public Health Assessment
Process for the TVA Kingston, Ten-
nessee Coal Ash Spill, Public Meeting

at Roane State Community College,
Rockwood, TN, June 11, 2009.

Borowski DM, Kirschke D. Symptoms
of Dermal Contact with or Ingestion
of Coal Ash. Presented to health care
providers at the Roane County Medi-

cal Center, Harriman, Roane County,
TN, January21-22, 2009.

Posters

Montano M, Hendriksen RS, Karls-
mose S, Lo-Fo-Wong D, Jones TF,
Angulo F. WHO Global Salm-Surv:
Capacity building globally to detect,
control and prevent Foodborne and
other Infectious, Enteric Diseases.
2009 Communicable Disease Confer-
ence, Canberra, Australia.

Kirschke DL, Ingram A, Lancaster M,
Roth JN, Jones TF. Validity of food
histories obtained during an outbreak
at an elementary school. CSTE An-
nual Conference 2009.

MacFarquhar JK, Dunn ], Copeland S,
Schaffner W, Jones TF. Escherichia
coli O157:H7 Infections Associated
with a Youth Hunting Event - Tennes-
see, 2008. EIS Conference, Atlanta,
GA, April 2009.

Borowski DM. Environmental Disas-
ter: Coal Ash Release - the Tennessee
Department of Health Story. 2009
National Environmental Public Health
Conference, Atlanta, GA, October 28,
2009.

Lenoir Car Works Site.
East Tennessee Environmental Con-
ference, Kingsport, TN, March 11,
20009.

George J.

George ], Brady K. Alton Park Brown-
field Sites. Alton Park Community
Meeting, Chattanooga, TN, August
10, 2009.

George J. Is Vapor Intrusion Lurking

Roth J, Green A, Ribiero I, Kranz M,
Kirschke D, Jones TF. Investigation of
community health status following a
release of coal ash sludge in Tennes-
see. USPHS Scientific and Training
Symposium, Atlanta, GA, June 1-4,
2009.

Gould LH, Demma L, Jones TF, et.al.
Hemolytic Uremic Syndrome and
Death due to Escherichia coli
O157:H7 infection in FoodNet Sites,
United States, 2000-2006. 7th Interna-
tional Symposium on Shiga Toxin
(Verocytotoxin) Producing Escherichia
coli Infections. Buenos Aires, Argen-

tina, May 10-23, 2009.

Rowland ME, Maloney ], Huang J,
Dunn JR, Carpenter R, Jones TF,
Moncayo AC. Distribution of spotted
fever-group Rickettsiae in canines from

Around Your Town’s Former Friendly
Neighborhood Drycleaner? 2009 Na-
tional Environmental Public Health
Conference, Atlanta, GA, October 28,
2009.

George ], Nye A. Good Toxicological
Communication” (Risk Communica-
tion). Nashville Environmental Busi-
ness Conference, Nashville, TN, Octo-
ber 29, 2009.

Kranz M. Introduction to the Na-
tional Toxic Substance Incidents Pro-
gram (NTSIP). Presentations to Local
Emergency Planning Committees
(LEPCs) in Davidson and Williamson
Counties, TN. November and Decem-

ber 2009.

Tennessee. ASTMH Annual Confer-
ence, November 1822, Washington
DC.

Kwan PSL, Rosenblum I, Patrick M,
Smith ], Jones TF, Fitzgerald C.
Source attribution of C. jejuni infec-
tions using MLST in the United
States.
Campylobacter, Helicobacter and Re-

International Workshop on

lated Organisms, Niigata, Japan, Sep-
tember 2-5, 2009.

Cohen S, Yabsley M, Freye ], Dunlap
B, Huang ], Rowland M, Mead D,
Dunn ], Jones TF, Moncayo AC. Ehr-
lichia
rickettsiae in ticks from Tennessee.
ASTMH Annual Conference, Novem-
ber 18-22, Washington DC.

and spotted-fever group
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Date KA, Jones TF, Vugia D, Hurd S,
Zansky S, Cronquist A, Farley M, Shif-
eraw B, Henao O. Trends in Inci-
dence of Listeriosis Among Persons 65
Years and Older, Foodborne Diseases
Active Surveillance Network
(FoodNet), United States, 1996-2007.
IDSA Annual Conference, 2009.

Dunn ], Sashti N, Jones TF. Assess-
ment of Molecular Diversity of Salmo-
nella Serotypes Using Simpson’s Index

of Diversity, United States, 1993-2008.
IDSA Annual Conference, 2009.

Roth ], Green A, Ribiero I, Kranz M,

Kirschke D, Jones TF. Investigation of
community health status following a
release of coal ash sludge in Tennes-
see. National Environmental Health
Conference, Atlanta, GA, October 27,
2009.
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