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Tetanus in a 46-year old man, Manila. Muscular spasms, abdomen and limbs,
from tetanus due to shell fragments wound on hand.

Armed Forces Institute of Pathology, C. Farmer
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Section I

Introduction

Some of the most important contributors to human capability may be hard to sell exclusively to
one person at a time. This is especially so when we consider the so-called public goods which people
consume together rather than separately. This applies particularly in such fields as environmen-
tal preservation, and also epidemiology and public health care. I may be willing to pay my share
in a social program of malaria eradication, but I cannot buy my part of that protection in the
form of “private good” (like an apple or a shirt). It is a “public good”—malaria-free surround-
ings—, which we have to consume together.

Amarty Sen, recipient of the 1998 Nobel Prize in Economics
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Survivors of a measles outbreak at Fort Lewis College, Colorado, 1987-88, 
which resulted in 84 cases

Centers for Disease Control and Prevention (Undated)
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A. Purpose of Report
Communicable and Environmental Disease
Services (CEDS) is one of the thirteen sections
of the Bureau of Health Services, Tennessee
Department of Health. The twelve other sec-
tions in the Bureau include the following:
Nutrition, Community Services, General
Environmental Health, Maternal and Child
Health, HIV/STD, Medical Services, Fiscal
Services, Cost Allocation, Administrative
Services, Personnel, Nursing Services, and
Oral Health Services. The seven rural health
regions also report to the bureau.

Communicable and Environmental Disease
Services is assigned the responsibility of
detecting, preventing, and controlling infec-
tious and environmentally-related illnesses of
public health significance. A unique attribute
of infectious diseases is that they can often be
prevented, and thus, efforts to that end result
in lower expenditures for health care and less
personal discomfort and pain.
Environmentally-related illnesses are often the
result of the interaction of external physical
and chemical factors with other variables,
including life style, nutrition, and genetics.
Detecting, preventing, and controlling both
infectious and environmental disease provides
enormous financial and emotional benefits to
the citizens of Tennessee. 

The CEDS Annual Report is designed to pro-
vide health care organizations and providers,
government and regulatory 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 involved individuals and
organizations have access to the same infor-

mation. The annual report also provides an
assessment of the efforts undertaken by CEDS
over a period of years.

Surveillance, tracking infectious disease inci-
dence and prevalence, is at the heart of the
work of CEDS. The reporting and tracking of
cases of illness is essential to knowing who is
involved in disease and where the problems
are occurring. Examining descriptive epidemi-
ologic 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
notifiable diseases. Health department
addresses, telephone numbers and policies
relative to surveillance are presented to assist
with this important task. This report is a sum-
mary of surveillance data from 1995 through
2002 and builds upon the 1999, 2000, and
2001 Annual Reports that were previously
published by CEDS.

We acknowledge, with gratitude, the efforts of
the many committed health care professionals
throughout Tennessee 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, physicians, infection control
practitioners, and laboratory staff who have
reported cases as required by law. 

B. Notifiable Diseases in Tennessee
A notifiable disease is one for which regular,
frequent, and timely information regarding
individual cases is considered necessary for
the prevention and control of disease. In
1893, Congress authorized the weekly report-
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ing and publication of notifiable diseases, col-
lected from state and municipal authorities.
The first annual summary of The Notifiable
Diseases was published 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 assumed
responsibility for the collection and publication
of data concerning nationally notifiable dis-
eases. As world travel becomes increasingly
more common, the comparison of data about
infectious diseases across states, nations, and
continents is crucial.

The list of notifiable diseases is revised period-
ically. As new pathogens emerge, a disease
may be added to the list, or, one might be
deleted as its incidence declines. Public health
officials at state health departments and the
Centers for Disease Control and Prevention
collaborate in determining which diseases
should be notifiable, however, laws at the state
level mandate reporting. In Tennessee, State
Regulations 1200-14-1-.02 to .08 require the
reporting of notifiable diseases by physicians,
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 1999
and was put into effect in 2000. The list is pre-
sented in Section H. Section I lists those dis-
eases for which microbial isolates are to be
sent to the Tennessee Department of Health
State Laboratory. 

C. Reporting Notifiable Diseases
There are four categories of reporting notifi-
able diseases: immediate telephone reporting,

followed with a written 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 responsi-
ble for providing basic public health interven-
tion. Regional health departments can also be
called; they submit reports of notifiable dis-
eases to the Tennessee Department of Health
central office in Nashville on a weekly basis.

Form PH1600  is used for written reports to the
health department. It can be obtained by call-
ing your local health department or CEDS at
615-741-7247/800-525-2437. It can also
be downloaded from the CEDS website; the
address is tennessee.gov/health. CEDS as well
as regional and local health departments wel-
come questions about disease reporting.

Notifiable disease data are submitted elec-
tronically by the Tennessee Department of
Health to the Centers for Disease Control and
Prevention on a weekly basis. There they are
combined with all state data for national
analyses and are reported in the weekly pub-
lication, Morbidity and Mortality Weekly
Report.  Ongoing analyses of this extensive
database have led to better diagnostic and
treatment methods, national vaccine schedule
recommendations, changes in vaccine formu-
lation, and the recognition of new or resurgent
diseases.

The numbers of cases of reported disease pre-
sented in the annual report should be consid-
ered as the minimum number of cases of actu-
al disease. There are several reasons for this:
a person must seek medical care to receive a
diagnosis, not all cases are confirmed with
laboratory testing, and not all confirmed cases
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are reported.  The data in this annual report
track the geographic distribution of disease, as
well as trends over time, and serve as the foun-
dation for the efforts of the Department of
Health to control communicable disease.

D.  Isolate Characterization at the
State Laboratory

Laboratory regulations require clinical labora-
tories to forward isolates of selected
pathogens to the Tennessee Department of
Health State Laboratory in Nashville. The iso-
lates provide an important resource for further
characterization and tracking of disease in
Tennessee. The list of required isolates is pre-
sented in Section I.

E.  Emerging Infections and the
Emerging Infections Program

One important emphasis of CEDS is on new
and emerging infections. These include antibi-
otic resistant infections and emerging food-
borne pathogens such as Listeria, E.coli
O157:H7, Cyclospora cayetanensis, and
multi-drug resistant Salmonella serotype
Newport. Emerging vector borne diseases
include ehrlichiosis, West Nile virus and La
Crosse encephalitis. Meningococcal serogroup
Y, adult and adolescent pertussis, and multi-
drug resistant tuberculosis are other emerging
and re-emerging pathogens.

The Emerging Infections Program (EIP) is a
population-based network of CDC and state
health departments, working with collabora-
tors (laboratories, academic centers, local
health departments, infection control practi-
tioners, and other federal agencies) to assess
the public health impact of emerging infections
and to evaluate methods for their prevention
and control.

Currently, the EIP Network consists of ten sites:
California (the San Francisco Bay Area),
Colorado, Connecticut, Georgia, Maryland,
Minnesota, 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, Hamilton, Knox, Robertson,
Rutherford, Shelby, Sumner, Williamson, and
Wilson. In January 2003, the entire state will
become part of one major program of the EIP,
the Foodborne Diseases Active Surveillance
Network (FoodNet).

The core activity of the EIP is active surveil-
lance of laboratory-confirmed cases of
reportable pathogens. Laboratory directors
and staff, physicians, nurses, infection control
practitioners, and medical records personnel
are key participants in EIP. Components of the
EIP in Tennessee investigate foodborne infec-
tions (FoodNet and EHS-Net), invasive bacter-
ial infections (the ABCs program), unex-
plained encephalitis (TUES), and
Campylobacter-associated Guillain-Barre syn-
drome.

F.  Communicable and Environmental
Disease Services  Website

Further tabulations of data regarding disease
surveillance in Tennessee are available at the
CEDS web site. To access the site go to
http://tennessee.gov/health.



6

Communicable and Environmental Disease Services Annual Report    2002

TENNESSEE DEPARTMENT OF HEALTH,
COMMUNICABLE AND ENVIRONMEN-
TAL DISEASE SERVICES SECTION (CEDS)

Allen S. Craig, MD
allen.craig@state.tn.us
State Epidemiologist
615-741-7247

Timothy Jones, MD
tim.f.jones@state.tn.us
Deputy State Epidemiologist
615-741-7247

TENNESSEE DEPARTMENT OF HEALTH
STATE LABORATORY

Michael Kimberly, DrPH, 
michael.kimberly@state.tn.us
Laboratory Services Director
Tennessee Department of Health
630 Hart Lane
Nashville TN 37247
615-262-6300

TENNESSEE DEPARTMENT OF HEALTH
REGIONS, HEALTH OFFICERS, AND
DIRECTORS OF COMMUNICABLE 
DISEASE CONTROL

Northeast
Lawrence Moffatt, MD
lawrence.moffatt@state.tn.us
Jamie Swift, RN
jamie.swift@state.tn.us
1233 Southwest Avenue Extension
Johnson City, TN 37604-6519
423-979-3200 

East Tennesee
Paul Erwin, MD
paul.erwin@state.tn.us
Sandy Halford, RN
sandy.halford@state.tn.us
1522 Cherokee Trail
Knoxville, TN 37920
865-549-524

Southeast
Jan Beville, MD
jan.beville@state.tn.us
Lavada Allen, RN 
lavada.allen@state.tn.us
540 McCallie Avenue, Suite 450
Chattanooga, TN 37402
423-634-5798

Upper Cumberland
Donald Tansil, MD
don.tansil@state.tn.us
Debbie Hoy, RN
debbie.hoy@state.tn.us
200 West 10th Street
Cookeville, TN 38501-6076
931-823-6260

Nashville/Davidson
Jon Warkentin, MD
jon.warkentin@Nashville.gov
Pam Trotter, RN,
pamela.trotter@Nashville.gov
311 23rd Avenue North
Nashville, TN 37203
615-340-5632

Knoxville/ Knox
Stephanie Hall, MD
stephanie.hall@knoxcounty.org
140 Dameron Avenue
Knoxville TN 37917-6413
865-215-5090

Chattanooga/Hamilton
Valerie Boaz, MD
DrVBoaz@mail.HamiltonTN.gov
Marie Stoudmire, RN
MStoudmire@mail.HamiltonTN.gov
921 East Third Street
Chattanooga, TN 37403
423-209-8180

Jackson/Madison
Tony Emison, MD
tony.emison@state.tn.us
Connie Robinson, RN
connie.robinson@state.tn.us
745 West Forest
Jackson, TN 38301
731-423-3020

Sullivan
Stephen May, MD
asmay@sullivanhealth.org
Jennifer Williams, RN
jwilliams@sullivanhealth.org
PO Box 360 
154 Blountville Bypass
Blountville, TN 37617
423-279-2638

Mid Cumberland
Barton Warner, MD
bart.warner@state.tn.us
Beth Collier, RN
beth.collier@state.tn.us
710 Hart Lane
Nashville, TN 37247-0801
615-650-7000

Memphis/Shelby
John Kirkley, MD
jkirkley@co.shelby.tn.us
Jennifer Ward, MPH
jward@co.shelby.tn.us
814 Jefferson
Memphis, TN 38105-5099
901-544-7715

South Central
Langdon Smith, MD
lang.smith@state.tn.us
Donna Gibbs, PHR
donna.j.gibbs@state.tn.us
1216 Trotwood Avenue
Columbia, TN 38401-4809
931-380-2527

West Tennessee
Shavetta Conner, MD
shavetta.conner@state.tn.us
Susan Porter, RN
susan.porter@state.tn.us
295 Summar Street
Jackson, TN 38301
731-421-6758

G. Useful Contact Persons, Telephone Numbers, E-Mail and US Mail Addresses
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H. 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, labo-
ratories, 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 Group A Streptococcal Invasive Disease 
Botulism Group B Streptococcal Invasive Disease 
1.  Foodborne Haemophilus influenzae Invasive Disease 
2.  Wound  Hantavirus Disease Possible Bioterrorism Indicators
Diphtheria Hepatitis – Type A acute Anthrax
Disease Outbreaks Listeriosis Plague
1.  Foodborne Measles Venezuelan Equine Encephalitis
2.  Waterborne Meningococcal Disease Smallpox
3.  All Other Meningitis – Other Bacterial Botulism  
Encephalitis, Arboviral Mumps Q Fever
1.  California/LaCrosse serogroup Pertussis Staph enterotoxin B pulmonary poisoning 
2.  Eastern Equine Plague Viral Hemorrhagic Fever 
3.  St. Louis  Poliomyelitis Brucellosis 
4.  Western Equine Rabies – Human Ricin poisoning 
5.  West Nile Rubella & Congenital Rubella Syndrome Tularemia 

Typhoid Fever

Category 2: Only written report using form PH 1600 required
Botulism – infant Influenza – weekly casecount Tetanus
Brucellosis Legionellosis Toxic Shock Syndrome 
Campylobacteriosis Leprosy (Hansen Disease) 1.  Staphylococcal
Chanchroid Lyme Disease 2.  Streptococcal
Chlamydia trachomatis Malaria Trichinosis 
Cholera Psittacosis Tuberculosis – all forms
Cyclospora Rabies – Animal Vancomycin Resistant Enterococci
Cryptosporidiosis Rocky Mountain Spotted Fever Varicella deaths
Ehrlichiosis Salmonellosis – other than S. typhi Vibrio infections
Escherichia coli O157:H7 Shiga-like Toxin positive stool Yellow Fever
Giardiasis (acute) Shigellosis Yersiniosis   
Gonorrhea Streptococcus pneumoniae Invasive Disease 
Hemolytic Uremic Syndrome 1.  Penicillin resistant
Hepatitis, Viral 2.  Penicillin sensitive 
1.  Type B acute Syphilis
2.  HBsAg positive pregnant female
3.  Type C acute

Category 3: Requires special confidential reporting to designated health department personnel
Acquired Immunodeficiency Syndrome (AIDS) Human Immunodeficiency Virus (HIV)

Category 4: Laboratories required to report all blood lead test results, both normal and abnormal
Lead poisoning is a blood lead level  ≥ 10 ug/dl for children 0-72 months of age

Revised November 1999
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I. 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-.11 Directors 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
Clostridium tetani
Francisella species
Yersinia pestis
Escherichia coli O157:H7
Clostridium botulinum
Haemophilus influenzae*
Neisseria meningitidis*
Streptococcus pneumoniae*
Group A Streptococcus* 

For pathogens marked with an asterisk (*), only isolates from sterile sites are required to be submitted.
Sterile sites include blood, CSF, pleural fluid, peritoneal fluid, joint fluid, sinus surgical aspirates, or bone.
Group A Streptococcus will be considered in isolates from intraoperative cultures and tissues obtained
during surgery.

Information for Sending Cultures
Please include the patient’s full name, address, age, and sex, the physician’s name and address, and
the anatomic source of culture.

For UPS and Federal Express Items: For U.S. Mail:
Tennessee Department of Health Tennessee Department of Health
Laboratory Services Laboratory Services
630 Hart Lane PO Box 305130
Nashville, TN 37247-0801 Nashville, TN 37230-5130
Phone 615-262-6300
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J.  Tennessee Population Estimates, 2002
The following statewide population estimates were prepared by the Tennessee Department of
Health, Bureau of Health Informatics, Division of Health Statistics and Research and were used in
calculating rates in this report. These population estimates were also utilized in the following sec-
tions, K and M.

SEX        FREQUENCY

Female         2,965,778 
Male         2,820,749     

RACE  SEX       FREQUENCY

White Male  2,319,877  
White Female  2,407,022  
Black Male    456,85   
Black Female   513,304  
Other Male    44,015  
Other Female    45,452     

Total   5,786,527     

AGE   GROUP (years)      FREQUENCY

1-4       307,234  
5-9            395,065  
10-14    402,762  
15-19    401,132  
20-24      392,929  
25-29      400,456  
30-34      412,980  
35-39      438,894  
40-44      452,331  
45-49      426,994  
50-54    388,508  
55-59      319,498  
60-64      255,015  
65-69      211,097  
70-74    177,930  
75-79    144,554  
80-84    98,447  
85+     85,546     
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K. Tennessee Department of 
Health Regions

Metropolitan regions include six counties:
Davidson (population 577,962), Hamilton
(population 309,389), Knox (population
387,453), Madison (population 93,149),
Shelby (population 908,264), and Sullivan
(population 153,381).

Nonmetropolitan regions are comprised of
the seven clusters of counties.

L. Notes on Sources Utilized in
Preparing the Report

Statistics utilized in the various disease sec-
tions throughout this Annual Report present
the year the disease was diagnosed.

Disease rates for the United States come from
the Centers for Disease Control and
Prevention. Summary of notifiable diseases,
United States, 2001, MMWR 2001; 50,
No.53.
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Northeast
(Population 326,340)

Carter (56,983)
Greene (63,621)
Hancock (6,801)
Hawkins (54,391)
Johnson (17,758)
Unicoi (17,742)
Washington (109,044)

East
(Population 675,875)

Anderson (71,480)
Blount (108,166)
Campbell (40,219)
Claiborne (30,251)
Cocke (34,110)
Grainger (21,102)
Hamblen ((58,943)
Jefferson (45,612)
Loudon (40,010)
Monroe (39,973)
Morgan (20,073)
Roane (52,402)
Scott (21,578)
Sevier (73,586)
Union (18,406)

Southeast
(Population 302,311)

Bledsoe (12,540)
Bradley (89,733)
Franklin (39,781)
Grundy (14,486)
Marion (27,964)
McMinn (49,813)

Meigs (11,309)
Polk (16,189)
Rhea (28,818)
Sequatchie (11,678)

Upper Cumberland
(Population 310,785)

Cannon (13,045)
Clay (8,002)
Cumberland (48,037)
DeKalb (17,754)
Fentress (16,863)
Jackson (11,148)
Macon (20,828)
Overton (20,315)
Pickett (5,005)
Putnam (63, 797)
Smith (18,112)
Van Buren (5,548)
Warren (38,912)
White (23,419)

Mid-Cumberland
(Population 871,690)

Cheatham (36,948)
Dickson (44,140)
Houston (8,128)
Humphreys (18,112)
Montgomery (138,477)
Robertson (56,316)
Rutherford (190,246)
Stewart (12,698)
Sumner (134,278)
Trousdale (7,387)
Williamson (133,076)
Wilson (91,884)

South Central
(Population 353,198)

Bedford (38,844)
Coffee (48,909)
Giles (29,678)
Hickman (23,000)
Lawrence (40,427)
Lewis (11,550)
Lincoln (31,756)
Marshall (27,363)
Maury (71,148)
Moore (5,813)
Perry (7,654)
Wayne (17,056)

West
(Population 516,730)

Benton (16,624)
Carroll (29,674)
Chester (15,862)
Crockett (14,711)
Decatur (11,756)
Dyer (37,560)
Fayette (29,676)
Gibson (48,274)
Hardeman (28,651)
Hardin (25,913)
Haywood (19,782)
Henderson (25,897)
Henry (31,328)
Lake (7,944)
Lauderdale (27,582)
McNairy (24,823)
Obion (32,587)
Tipton (52,948)
Weakley (35,138)

M.  Tennessee’s Department of Health Nonmetropolitan Regions: 
Counties and Population



Section II.

Tennessee Reported Cases by Year 
of Diagnosis, 1995-2002

So, naturalists observe, a flea
Has smaller fleas that on him prey;
And these have smaller still to bite ‘em;
And so proceed ad infinitum.

Jonathan Swift (1667-1745)
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A tobacco field in rural North Carolina adjacent to a cemetery. 1997

Courtesy of James Gathany and the Centers for Disease Control and Prevention
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Tennessee Reported Cases by Year of Diagnosis, 1995-2002

DISEASE 1995 1996 1997 1998 1999  2000 2001 2002

AIDS 930 881 749 790 650 674 606  663
Botulism, Foodborne 0 1 0 0 2 0 0 0 
Botulism, Infant 0 0 0 1 2 1 4  3
Brucellosis 0 2 1 1 0 0 1  0
Campylobacteriosis 346 335 299 285 251 272 364  298
Chlamydia 13152 13121 12501 13717 14216 15073 15556  16042
Cryptosporidiosis 1 5 17 11 12 12 25  60
E. Coli 0157:H7  *45 46 55 53 59 50  51
Ehrlichiosis  *2 5 6 19 46 20  26
Giardiasis 146 155 175 207 159 184 190  188
Gonorrhea 13894 11710 11018 11840 11366 11877 10144  9348
Group A Streptococcus *13 87 42 50 83 87  89
Group B Streptococcus *87 157 164
Haemophilus influenzae *29 31 33 36 26 48  37
Hepatitis B Surface Antigen Positive, Pregnant    *2 3 36 104  103
Hepatitis A 1993 737 407 224 190 154 187  122
Hepatitis B, acute 640 517 437 266 228 213 272  128
Hepatitis C, acute 958 373 232 166 96 97 64  26
Hemolytic Uremic Syndome  *3 1 1 8 12 10  7
HIV 1080 972 966 840 803 1127 606  833
La Crosse Encephalitis  *1 8 9 6 19 17 15  
Legionellosis 25 27 32 23 23 14 20  
Listeriosis  *6 14 13 7 13 9  12
Lyme Disease 29 25 47 45 39 28 30 27
Malaria 10 14 12 16 7 13 14  4
Measles (indigenous) 0 2 0 1 0 0 0  0
Meningococcal Disease 51 62 81 69 61 56 63  38
Meningitis, Other Bacterial   *41 36 44 52 54  39
Mumps 6 1 9 2 0 2 1  2
Penicillin-resistant Streptoccus pneumoniae *6    82 192 291 266 226  125
Pertussis 210 27 42 41 40 41 72  119
Rocky Mountain Spotted Fever 33 47 38 31 55 57 87  81
Rubella 1 0 0 2 0 1 0  1
Salmonellosis, Non-Typhoidal 463 507 439 587 548 693 724  853
Shigellosis 390 216 285 884 622 344 124  175
Syphilis, Congenital 33 33 38 13 11 18 24  11
Syphilis, Early Latent 1129 957 984 659 649 627 553  390
Syphilis, Late Latent 529 472 595 499 426 511 570  424
Syphilis, Neurological 10 7 9 15 12 14 10  17
Syphilis, Primary 283 279 235 143 223 162 89  40
Syphilis, Secondary 623 571 512 424 418 370 242  128
Tetanus 1 1 2 1 0 0 1 1
Tuberculosis 465 504 467 439 382 383 313  308
Toxic Shock Staphylococcus 5 1 2 4 3 3 1  2
Toxic Shock Streptococcus *6 5 1 0  0
Trichinosis 0 3 1 4 0 0 0  1
Tularemia 2 1 0 0 0 1 6  4
Typhoid 1 3 1 2 1 2 1  0
Vancomycin Resistant Enterococci *46 322 447 524 711 649
Yersiniosis *7  14 19

*Indicates year the disease became reportable
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Number of Reported Cases of Selected Notifiable Diseases with Rates Per
100,000 Population by Age Group, Tennessee, 2002
Disease <1Y 1-4 5-16 17-25 26-45 46-65 >65

Total population 75155 307234 958279 713698 1709968 1646836 675355
AIDS Cases Number * * * 56 506 181 7

Rate -- -- -- 7.8 29.6 11.0 1.0

Campylobacteriosis Number 29 48 38 24 75 60 24
Rate 38.6 15.6 4.0 3.4 4.4 3.6 3.6

Chlamydia Number 26 6 1926 11347 2723 111 110
Rate 34.6 2.0 201.0 1589.9 159.2 6.7 16.3

Gonorrhea Number 2 5 760 5406 2908 333 66
Rate 2.7 1.6 79.3 757.5 170.1 20.2 9.8

Group A Streptococcus Number 1 6 4 3 22 24 29
Rate 1.3 2.0 0.4 0.4 1.3 1.5 4.3

Hepatitis A Number 0 2 6 30 41 32 11
Rate 0.0 0.7 0.6 4.2 2.4 1.9 1.6

HIV Cases Number * * * 159 574 148 5
Rate -- -- -- 22.3 33.6 9.0 0.7

Meningococcal Disease Number 10 6 4 5 4 5 4
Rate 13.3 2.0 0.4 0.7 0.2 0.3 0.6

Pertussis Number 56 17 13 3 19 9 2
Rate 74.5 5.5 1.4 0.4 1.1 0.5 0.3

Rocky Mountain Spotted Fever Number 0 5 11 7 22 25 11
Rate 0.0 1.6 1.1 1.0 1.3 1.5 1.6

Salmonellosis, Non-Typhoid Number 138 156 132 65 150 132 80
Rate 183.6 50.8 13.8 9.1 8.8 8.0 11.8

Shigellosis Number 8 69 52 9 19 11 7
Rate 10.6 22.5 5.4 1.3 1.1 0.7 1.0

Syphilis, Early Latent Number 0 0 5 91 223 66 4
Rate 0.0 0.0 0.5 12.8 13.0 4.0 0.6

Syphilis, Late Latent Number 1 0 1 49 263 96 24
Rate 13.3 0.0 1.0 68.7 153.8 58.3 35.5

Syphilis, Neurological Number 0 0 0 0 5 2 10
Rate 0.0 0.0 0.0 0.0 0.3 0.1 1.5

Syphilis, Primary Number 0 0 1 3 22 13 1
Rate 0.0 0.0 0.1 0.4 1.3 0.8 0.1

Syphilis, Secondary Number 0 0 6 60 53 17 2
Rate 0.0 0.0 0.6 8.4 3.1 1.0 0.3

* Due to Confidentiality, categories with less than 5 cases are not shown.



Section III.
Disease Summaries

There are no conditions to which a man cannot become used, especially 
if he sees that all around him are living the same way.

Leo Tolstoy
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The last known person in the world to have naturally occurring
smallpox of any kind.  Variola minor in 23-year old Ali Maow
Maalin, Merka, Somalia.

World Health Organization, 1977
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A.  FOODBORNE DISEASE
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The Tennessee FoodNet Program
The Foodborne Diseases Active Surveillance
Network (FoodNet) is the principal foodborne
disease component of CDC’s Emerging
Infections Program (EIP). FoodNet is a collab-
orative project of the CDC, ten EIP sites
(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 Administration (FDA). The
project consists of active surveillance for food-
borne diseases and related epidemiologic
studies designed to help public health officials
better understand the epidemiology of food-
borne diseases in the United States.
Foodborne diseases include infections caused
by bacteria such as Salmonella, Shigella,
Campylobacter, Escherichia coli O157,
Listeria monocytogenes, Yersinia enterocoliti-
ca, and Vibrio, and parasites such as
Cryptosporidium and Cyclospora. In 1995,
FoodNet surveillance began in five locations:
California, Connecticut, Georgia, Minnesota
and Oregon. Each year the surveillance area,
or catchment, has expanded, with the inclu-
sion of additional counties or additional sites
(New York and Maryland in 1998, eleven
counties in Tennessee in 2000, Colorado in
2001, and New Mexico in 2002). The total
population of the current catchment is 36 mil-
lion persons, or 13% of the United States pop-
ulation. 

FoodNet provides a network for responding to
new and emerging foodborne diseases of
national importance, monitoring the burden of
foodborne diseases, and identifying the
sources of specific foodborne diseases.

FoodNet goals
•  Describe the epidemiology of new and

emerging bacterial, parasitic, and viral
foodborne pathogens

•  Estimate the frequency and severity of food-
borne diseases that occur in the United
States 

•  Determine how much foodborne illness
results from eating specific foods, such as
meat, poultry, and eggs 

Why is FoodNet important to public health?
Foodborne diseases are common; an estimat-
ed 76 million cases occur each year in the
United States.1 Although most of these infec-
tions cause mild illness, severe infections and
serious complications do occur. The public
health challenges of foodborne diseases 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.
Foodborne diseases have been associated
with many different foods, including some pre-
viously thought to be safe, such as eggs and
fruit juice, both of which have transmitted
Salmonella during recent outbreaks. Public
health officials in the ten EIP sites are monitor-
ing foodborne diseases, conducting epidemio-
logic and laboratory studies of these diseases,
and responding to new challenges from these
diseases. Information gained through this net-
work will lead to new interventions and pre-
vention strategies for addressing the public
health problem of foodborne diseases.

How is FoodNet different from other food-
borne disease surveillance systems?
Current “passive” surveillance systems rely
upon reporting of foodborne diseases by clin-
ical laboratories to state health departments,
which in turn report to CDC. Although food-
borne diseases are extremely common, only a
fraction of these illnesses are routinely report-
ed to CDC via these surveillance systems. This

1 Mead PS , Slutsker L, Dietz V et al. Food-related illness
and death in the United States. Emerg Infect Dis
1999;5:607-25.
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is because a complex 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 dis-
eases and report these cases electronically to
CDC. In addition, FoodNet is designed to
monitor each of these events that occurs along
the foodborne diseases pyramid and thereby
allow more accurate and precise estimates
and interpretation of the burden of foodborne
diseases over time. Because most foodborne
infections cause diarrheal illness, FoodNet
focuses these efforts on persons who have a
diarrheal illness.  

FoodNet Components 
Active laboratory-based surveillance: 
The core of FoodNet is laboratory-based
active surveillance at over 300 clinical labora-
tories that test stool samples in the ten partici-
pating states. In Tennessee, 50 hospitals have
been served by 39 laboratories which are vis-
ited regularly by surveillance officers to collect
information on laboratory-confirmed cases of
diarrheal illnesses. Additionally, active surveil-
lance for hemolytic uremic syndrome (HUS) (a
serious complication of E. coli O157 infec-
tion), Guillain-Barré syndrome (a serious com-
plication of Campylobacter infection) and 
toxoplasmosis takes place. The result is a 
comprehensive and timely database of food-
borne illness in a well-defined population.
Beginning in 2003, active surveillance will  be
conducted in the 136 hospital laboratories
throughout the Tennessee.

Survey of clinical laboratories:
In October 1995, collaborating FoodNet
investigators conducted a baseline survey of
all clinical laboratories in the five original
catchment areas to determine which
pathogens were included in routine bacterial

stool cultures, which tests had to be specifical-
ly requested by the physician, and what spe-
cific techniques were used to isolate the
pathogens. In 1997, a baseline survey was
conducted in the two new sites, and a follow-
up survey in the five original sites to assess any
recent changes in laboratory practices.
Another survey was conducted in 2000. In
Tennessee, all 39 (100%) of the qualifying lab-
oratories participated; these laboratories
process approximately 33,000 stool speci-
mens per year. “Routine stool cultures” include
culturing for Salmonella, Shigella, and
Campylobacter in all of these laboratories.
Most laboratories only culture for Yersinia and
Vibrio by special request. Though most labo-
ratories can culture E. coli 0157:H7, very few
have the ability to isolate non- 0157:H7 Shiga
toxin producing E. coli strains.   

Survey of physicians: 
To obtain information on physician stool cul-
turing practices, collaborating FoodNet inves-
tigators mailed a survey questionnaire to
5,000 physicians during 1996 in five sites and
750 physicians in 1997 in the two new sites.
Because laboratories test stool specimens from
a patient only upon the request of a physician
or other health care provider, it is important to
measure how often and under what circum-
stances physicians order these tests. As
changes occur in the way health care is pro-
vided in the United States, stool-culturing prac-
tices may also change over time. The practices
of physicians who send stool samples to labo-
ratories within the catchment areas will be
monitored by surveys and validation studies.

Survey of the population: 
Collaborating FoodNet investigators contact
randomly selected residents of a catchment
area and ask individuals if they had a recent
diarrheal illness, whether he or she sought
treatment for the illness, and whether he or she
had consumed certain foods known to have
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caused outbreaks of foodborne illness.
Because many people who become ill with
diarrhea do not see a physician, little is known
about the number of cases of diarrhea in the
general population and how often persons
with diarrhea seek medical care. The popula-
tion survey is an essential part of an evalua-
tion for foodborne illness because it allows for
an estimate of the population who seeks med-
ical care when affected by diarrheal illness.   

Epidemiologic Studies: 
In 1996, FoodNet began epidemiologic stud-
ies of E. coli O157 and Salmonella serogroups
B and D infections. More than 60% of
Salmonella infections in the United States are
caused by serogroups B and D Salmonella. In
1998, FoodNet began a case-control study of
Campylobacter. Campylobacter is consistently
the most frequently isolated pathogen in
FoodNet sites. These large epidemiologic 
studies will provide more precise information
about which food items or other exposures
might be risk factors for infections with these
organisms. To allow the most precise classifi-
cation of the isolates from the patients in 
these studies, Salmonella, E. coli O157, and
Campylobacter isolates from these patients are
sent from FoodNet sites to CDC for further
study, including antibiotic resistance testing,
phage typing, and molecular subtyping. In
2002 three more case-control studies were ini-
tiated: infants under the age of one year with
Campylobacter and Salmonella; Salmonella
Enteritidis, and Salmonella Newport. They are
expected to identify risk factors that can be
addressed to prevent their occurrence.

EHS-Net
A new program under the FoodNet umbrella
is the Environmental Health Specialist Network
(EHS-Net). EHS-Net is a network of environ-
mental health specialists and epidemiologists
collaborating and exchanging ideas with lab-
oratories, state food protection programs, the

Environmental Health Branch of the National
Center of Environmental Health at CDC, the
Food and Drug Administration and FoodNet.
EHS-Net’s mission is to identify environmental
antecedents to foodborne illness and food-
borne disease outbreaks where active food-
borne disease surveillance systems are in
place (FoodNet). Additional information on
FoodNet activities is available through the
CDC website (www.cdc.gov/foodnet/).

Campylobacteriosis
Campylobacteriosis is one of the most com-
monly reported gastrointestinal illnesses, both
in the United States, and in Tennessee. The
causative serotype is primarily Campylobacter
jejuni. Persons infected with the bacterium usu-
ally develop diarrhea, cramping, abdominal
pain and fever within two to five days after
exposure; symptoms typically last one week. 

Since 1995, rates of campylobacteriosis have
been declining. However, in 2001 there was
an increase to 6.3 cases per 100,000 persons
from a rate of 4.9 per 100,000 in 2000. Only
298 cases were reported to CEDS in 2002,
representing a decrease to 5.1 cases per
100,000 persons (Figure 1).

As shown in the map below, campylobacterio-
sis is a disease that affects more people in the
eastern portion of Tennessee than in the west-
ern portion. This phenomenon is consistent



24

Communicable and Environmental Disease Services Annual Report    2002

year after year. In 2002, the rates of disease
varied region to region across the state, with
the highest rate of 11.6 cases per 100,000
persons in the Knoxville/Knox County metro-
politan area compared with 1.1 cases per
100,000 persons in the Jackson/Madison
County metropolitan area.

From 1995 to 2002, reported cases of campy-
lobacteriosis in Tennessee increased dramati-
cally during the summer months with 66.3% of
cases occurring from May to October. Figure
2 illustrates that those at greatest risk of devel-

oping infection are those under the age of five
years (20.1 cases per 100,000 persons). The
risk for those under the age of one is particu-
larly high (38.6 cases per 100,000 persons).
Active laboratory surveillance for
Campylobacter is carried out in Tennessee

under the auspices of the FoodNet program. A
case-control study is currently underway to
identify the risk factors for infants with salmo-
nellosis and campylobacteriosis. Inaugurated
in March 2002, the study involves an inter-
view with the parents of all infants under the
age of one, who are diagnosed with either
one of these two diseases. Controls selected
randomly from the birth registry are inter-
viewed as well. This important project should
help to better understand the reasons for the
disproportionately high rates of these diseases
among one of the most vulnerable age groups.

Another study currently underway in the
Emerging Infections Program is an investiga-
tion of the association between Guillan-Barre’
Syndrome (GBS) and a preceding infection
with Campylobacter jejuni. GBS is a relatively
rare illness characterized by weakness and
paralysis. Investigators at the Tennessee
Department of Health and Vanderbilt
University School of Medicine are interested in
learning of newly diagnosed cases of GBS;
please notify Dr. Ban Mishu Allos, the Principal
Investigator, at 615-343-1743, of any such
cases, if you would like to enroll a patient.

E. coli O157:H7 and Hemolytic
Uremic Syndome.
Fifty-one cases of E. coli O157:H7 were
reported in Tennessee in 2002. The recent

Distribution of Campylobacteriosis Cases, Tennessee, 2002
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incidence of this disease has varied from a
high of 59 cases in 2000 to a low of 45 in
1996. The disease became reportable in
Tennessee in 1996 (Figure 1). Active surveil-
lance for E. coli O157:H7 is carried out in
Tennessee under the auspices of the FoodNet
program.

E. coli O157:H7 is found in the intestines of
healthy cattle; meat may become contaminat-
ed during slaughter and the organisms thor-
oughly mixed into meat when it is ground into
hamburger. The pathogen can be found in up
to 89 percent of ground beef. Proper cooking
of foods and thorough handwashing tech-
niques can help to prevent E. coli O157:H7
infection. Ground beef should be cooked to an
internal temperature of 160° F. Cross-contam-
ination of uncooked meat and ready-to-eat
foods must be avoided. Fruits and vegetables
require thorough washing prior to eating.
Milk, juice and cider should be pasteurized.
Persons with diarrhea should avoid sharing
swimming and bathing facilities or preparing
food for others. 

Outdoor summer activities such as swimming
in contaminated water, contact with petting
zoos or farm animals, and consumption of
improperly prepared food and beverages
have  been associated with E. coli O157:H7
outbreaks.

Shiga toxin-producing E. coli (STEC), of which
serotype O157 is but one, are a significant
cause of hemorrhagic colitis and hemolytic
uremic syndrome (HUS). These are diseases,
which may result in severe complications such
as renal failure and death. About two to seven
percent of E. coli O157:H7 infections nation-
wide lead to HUS.

In 2002, six cases of HUS  were reported in
Tennessee, half as many as in 2001 (Figure 2).
Five (80%) of those cases were under the age
of ten years. 

The Tennessee Department of Health State
Laboratory routinely tests suspected fecal cul-
tures for shiga toxin-producing E. coli (STEC).
Immunomagnetic separation can be used to
enhance identification of E. coli O157:H7 in
otherwise questionable cultures. Serologic test-
ing for antibodies against the major STEC
serotypes is available if microbiologic tests are
not done or are negative and E. coli O157:H7
is strongly suspected, as in HUS cases. Shiga-
like toxin positive stools were placed on the list
of notifiable diseases in 2000.

Food and Waterborne Parasitic
Diseases
Parasites can cause diseases that range from
the mildly annoying to the severe and even
fatal. Many parasitic diseases have tradition-
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ally been considered exotic, and therefore,
frequently have not been included in the dif-
ferential diagnoses of patients with diarrhea in
Tennessee. Nevertheless, these organisms are
among the common causes of morbidity and
mortality in various and diverse geographic
locations worldwide. Tourists returning to their
own countries, immigrants from endemic
areas, and immunocompromised persons are
at risk for acquiring parasitic diseases in non-
endemic areas. Three parasitic diseases are
reportable in Tennessee: cryptosporidiosis,
cyclosporiasis, and giardiasis.

Cryptosporidiosis
The characteristics of Cryptosporidia make
them a major threat to both drinking and
recreational water. They are ubiquitous to ani-
mals, resistant to chlorine, small and difficult to
filter. Their oocysts (the protective shells that
surround them) allow them to remain viable in
the environment for a long period of time over
wide extremes of temperatures. Though cryp-
tosporidiosis is not new, there is evidence to
suggest that contemporary living practices and
demographics are creating an environment
which enhances the spread of the disease. The
expanding use of day care centers by infants
and young children, the dramatic rise in the
numbers of elderly people who live in institu-
tions, the growing numbers of immunocom-
promised people living with acquired immu-
nodeficiency syndrome, organ transplants,
chemotherapy and radiation therapy, along
with water supplies that may be piped long
distances from their source to their point of
use, are all factors that may contribute to the
emergence of cryptosporidiosis as a threat. In
1993, the largest waterborne outbreak in U.S.
history was caused by this pathogen. An esti-
mated 403,000 persons served by the South
Milwaukee, Wisconsin, water plant became ill,
constituting a 52% attack rate. Several
immunocompromised patients died.

The reported number of cases in Tennessee has
been increasing, ranging from 1 in 1995, to
25 in 2001. In 2002 the number of reported
cases was 60. The figure depicts the increase
from 1995-2002. A standard screen for a

request for testing for ova and parasites is fre-
quently done with a kit that tests both giardia
and cryptosporidia.  Heightened awareness
about the pathogen, increasing numbers of
people with the risk factors and increased test-
ing may account for some of the rise in the
reported cases of cryptosporidiosis. 

The incidence of cryptosporidiosis in FoodNet
sites in 2002 varied dramatically. The rate per
100,000 in Tennessee is 0.46, the lowest
among the FoodNet sites; Minnesota reported
a rate  of 4.1.  The overall incidence rate in
FoodNet sites is 1.42.

Cyclosporiasis
Cyclosporiasis was first described in humans
in New Guinea in 1977; however, the
causative organism eluded taxonomic classifi-
cation until 1993. Oocysts of this organisim
are quite stable in the environment, surviving
freezing, formalin, and chlorination. Oocysts
can contaminate food and water but direct
person-to-person transmission is considered
unlikely. 

From 1995-2000, large outbreaks of
cyclosporiasis in North America were  associ-
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ated with the consumption of fresh
Guatemalan raspberries. These outbreaks
prompted intensive study of Cyclospora in the
United States.

The incidence of Cyclospora infections in this
country is not known but it is thought to be low.
There was one case reported in Tennessee in
2002, none were reported in the previous
seven years. In 2002 in FoodNet sites, the
overall rate per 100,000 population was
0.11.

Giardiasis
This parasite is the most common cause of par-
asitic infection in the United States and
Canada and is a common cause of endemic
and epidemic diarrhea throughout the world.
Nearly all children in the developing world
become infected at some point in their lives. In
Tennessee, children under four years of age
accounted for 27% of the giardiasis cases from
1995 through 2002.

Acquisition of the parasite requires oral inges-
tion of Giardia cysts. This can occur in one of
three ways: through the ingestion of contami-
nated water (the most frequent), via person-to-
person transmission, and with the intake of
contaminated food. Many waterborne out-
breaks have involved the use of untreated or
inadequately water. Person-to-person trans-
mission occurs in small children in daycare
centers, among persons in custodial living cen-
ters, and among men who have sex with men.

The figure depicts the number of cases of gia-
rdiasis reported in Tennessee from 1995
through 2002; the numbers have remained
fairly constant ranging from a low of 151 in
1996 to a high of 207 in 1998. For the eight-

year period, 1995-2002, giardiasis reports
followed a typical seasonal trend with 65% of
cases occurring during the summer and fall.

Listeriosis
The bacterium Listeria monocytogenes causes
listeriosis, a rare but serious foodborne dis-
ease. Though it results in only about 2,500
cases of the estimated 76-million foodborne
illnesses per year in the U.S., listeriosis
accounts for 27% of the deaths from food-
borne pathogens. The case-fatality rate for the
disease is 15%. Listeriosis also produces the
highest rate of hospitalization of any food-
borne illness.  Listeria may cause meningitis
and severe neurological sequelae, sponta-
neous abortion, and infection in the newborn
infant.

In Tennessee, listeriosis became a reportable
disease in 1996. That year 6 cases were
reported; the next year that number jumped to
14. In 1998, a multistate outbreak of listeriosis
resulted from post-processing contamination in
a hot dog manufacturing plant in another
state. Tennessee Department of Health staff
assisted in the early identification of that out-
break.1 The number of cases in Tennessee has
remained fairly constant since 1998; the 
figure depicts the trend.

Among FoodNet sites during 1996-2002, the

1 Centers for Disease Control and Prevention. Multistate 
outbreak of Listeriosis-United States, 1998.MMWR
1998;47:108.



28

Communicable and Environmental Disease Services Annual Report    2002

incidence of listeriosis has decreased 38%. In
2002, rates per 100,000 ranged from a low
of 0.10 in Minnesota to a high of 0.45 in New
York. In Tennessee that rate was 0.11. The
overall rate per 100,000 in  FoodNet sites was
0.27. The decline occurred in the context of
control measures instituted by the U.S.
Department of Agriculture’s Food Safety
Inspection Service (FSIS); FSIS originated the
Pathogen Reduction/Hazard Analysis Critical
Control Point (HACCP) systems which regu-
lates  meat and poultry slaughter and process-
ing plants. However, listeriosis continues to
cause significant outbreaks and deaths nation-
wide.

In 2000, a three-year long FoodNet listeriosis
case-control study was inaugurated. It was
designed to identify risk factors for listeriosis in
FoodNet sites and to describe the spectrum of
illness in patients with the disease.

Norovirus
Noroviruses (genus Norovirus, family
Caliciviridae) are a group of related, single-
stranded RNA, nonenveloped viruses that
cause acute gastroenteritis in humans.
Norovirus was recently approved as the offi-
cial genus name for the group of viruses pro-
visionally described as “Norwalk-like viruses”
(NLV). This group of viruses is also referred to
as caliciviruses (because of their virus family
name).  

For many years, failure to isolate causative
agents from apparently infectious outbreaks of
diarrhea and vomiting led to the widely held
assumption that undetected viruses were
responsible for such disease. Despite extensive
virologic investigations in laboratories around
the world, relatively little progress were made
in this area until 1972, when the Norwalk
virus was described and partially character-
ized. It was initially detected in diarrheal stools
obtained from people during an outbreak of
gastroenteritis in Norwalk, Ohio, that involved
elementary school students and family con-
tacts. Subsequently, additional viruses with
similar properties were discovered in other
geographic locations, including Hawaii,
Montgomery County, and Snow Mountain. All
of them had similar morphology by electron
microscopy, and all were observed in the
stools of individuals with gastroenteritis.
Subsequent molecular studies have clearly
identified them as members of the
Caliciviridae family.

Noroviruses were first recognized in associa-
tion with point-source outbreaks of gastroen-
teritis. Features that are characteristic of such
outbreaks include the following: an incubation
period of 24 to 48 hours, a short-lived illness
of 2-3 days’ duration with vomiting as a
prominent symptom in most affected individu-
als, high secondary attack rates, and lack of
other identifiable pathogens on routine stool
culture.

Almost any type of food may serve as a vehi-
cle for outbreaks of gastroenteritis associated
with  norovirus. Other sources of infection are
drinking contaminated water and swimming in
pools or lakes in which ill individuals have
been swimming, an indication of the highly
infectious nature of this virus. Contamination
of foodstuffs has been traced to both pre-
symptomatic and post-symptomatic food han-
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dlers, thus complicating infection control rec-
ommendations. Outbreaks are particularly
common in closed settings such as hospitals,
nursing homes, ships, and the military.
Secondary transmission is a prominent feature
as well.

Noroviruses are estimated to cause 57% of the
foodborne illnesses in the United States and
33% of all the foodborne hospitalizations
annually. By comparison the most common
bacterial cause of foodborne infections is
Campylobacter, which is estimated to result in
14% of the foodborne illness in this country.
Sporadic disease due to norovirus is not
reportable in Tennessee, and thus incidence
and prevalence data are not available.
However, all foodborne outbreaks are
reportable and so these types of data are col-
lected annually.

There were nine norovirus outbreaks in
Tennessee in 2002 with a total of 32 laborato-
ry confirmed cases and 213 probable cases.
The number of Norovirus outbreaks reported
has been on the rise since 1999 (Figure 1).  In
the past four years, Norovirus outbreaks have
been fairly well distributed throughout the

year, the exception being a sharp increase in
outbreaks during the month of October 
(Figure 2).  

In four of the nine outbreaks, at least one con-
tamination factor was documented.
Barehanded contact with food by a food han-
dler was documented as the source of contam-
ination in two of the outbreaks.  Three out-
breaks implicated handling of food by an
infected person as the source of contamina-
tion. In one outbreak, inadequate cleaning of
processing/preparation equipment was cited.
Five of the nine outbreaks involved food pre-
pared exclusively in a restaurant or deli.  One
of the outbreaks involved food prepared only
in the home.

Salmonellosis
The incidence of salmonellosis in Tennessee in
2002 was higher than in the preceding eight
years (Figure 1). A total of 853 cases were
reported to CEDS representing an 18%
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increase over the rate in 2001. The rate of
salmonellosis in Tennessee in 2002 was 14.7
cases per 100,000 persons compared to the
1995 rate of 8.8 cases per 100,000 and the
2001 rate of 14.4 cases per 100,000. Rates
of infection varied by region. For the second
year, Hamilton County reported the highest
rate of salmonellosis: 28.8 per 100,000, com-
pared with 5.2 per 100,000 in Sullivan
County. 

From 1995 to 2002, salmonellosis reports fol-
lowed a typical seasonal trend with more than
two-thirds of cases occurring during the sum-
mer and fall (Figure 2). For the eight-year
period 1995-2002, 67.7% of cases were

reported during the months of May through
October;  32.3% of cases were reported for
the months of November through April. In
2002, salmonellosis peaked in July with 152
(17.8%) cases.

From 1995 to 2002, children within the first
four years of life accounted for 36% of salmo-
nellosis cases; the highest incidence rate
(130.3 cases per 100,000) occurred among
children aged <1 year (Figure 3). In 2002,
children aged <1 year and 1-4 years repre-
sented 16.2% and 18.3% of cases respective-
ly. The distribution of isolates between the
sexes was similar during this eight-year peri-
od.

There are >2000 known Salmonella serotypes.
Salmonella Typhimurium, S. Newport and S.
Enteritidis accounted for nearly 50% of all
Salmonella isolates sent to the Tennessee
Department of Health State Laboratory in
2002 (Figure 4). Salmonella Typhimurium was
the most common serotype in Tennessee from

1997-2002.   Beginning in 1999, S. Newport
emerged as the second most common
serotype, accounting for 14.8% of all
Salmonella reported in Tennessee in 2002. 

Multi-drug resistant strains of S. Newport
have emerged and are widely disseminated
throughout the United States. In 2000, 22%
(27/124) of the S. Newport isolates submit-
ted to the National Antimicrobial Resistance
Monitoring System for Enteric Bacteria
(NARMS) at CDC were resistant to eight or
more antimicrobials. These strains are rare in
Tennessee.
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Shigellosis
Shigellosis is an infectious disease caused by a
group of bacteria called Shigella. Most of
those infected with Shigella develop diarrhea,
fever and stomach cramps within one or two
days after they are exposed to the bacterium.
The diarrhea is often bloody. Shigellosis usual-
ly resolves in five to seven days. In some per-
sons, especially young children and the elder-
ly, the diarrhea can be so severe that the
patient needs to be hospitalized. 

Although some infected persons may never
show any symptoms at all, they have the
capacity to transmit the Shigella bacteria to
others. Transmission occurs person-to-person,
primarily, by the fecal-oral route, with only a
few organisms (10-100) needed to cause
infection. Currently, active laboratory surveil-
lance is being conducted for Shigella in
Tennessee under the auspices of the FoodNet
program.

The number of cases of this disease in
Tennessee has varied over the years, with a
high of 963 in 1993 to a low of 38 in 1986.
In 2002, there were 175 cases of shigellosis
reported in Tennessee (3.2 cases per 100,000
persons).  Of those 175 cases, close to 70%
are under the age of ten.

As shown in Figure 1, the rate of disease
declined from 1962 to the 1980’s. However, in

the early 1990s, this trend began to change.
With the major increases in incidence in 1993
(18.9 cases per 100,000 persons) and 1998
(15.7 cases per 100,000 persons), shigellosis
now appears to be entering a six-year cycle of
peaks in the incidence of the disease.

Although there are four serogroups into which
Shigella may be subdivided (S. boydii, S.
dysenteriae, S. flexneri and S. sonnei), only
two were reported in Tennessee in 2002, S.
sonnei and S. flexneri. Most of those infected
with shigellosis in Tennessee are infected with
the S. sonnei serogroup. But if results are com-
pared to previous years, S. flexneri appears to
be on the rise with over a four-fold increase
over previous years (Figure 2).

The spread of Shigella from an infected person
to other persons can be easily controlled with
frequent and careful hand washing. When
possible, young children with a Shigella infec-
tion, who are still in diapers, should not be in
contact with uninfected children. In addition,
people who have shigellosis should not pre-
pare food for others until they have been
shown to no longer be carrying the Shigella
bacterium. Basic food safety precautions can
help prevent shigellosis.

If a child in diapers has shigellosis, everyone
who changes the child’s diapers should be
sure the diapers are disposed of properly in a
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closed-lid garbage can, and should wash his
or her hands carefully with soap and water
immediately after changing the diapers. After
use, the diaper changing area should be
wiped down with a disinfectant such as dilute
household bleach, Lysol, or bactericidal wipes.

Foodborne Outbreaks
Foodborne outbreaks are defined as the
occurrence of two or more cases of a similar
gastrointestinal illness resulting from the inges-
tion of a common food. Foodborne diseases
pose the greatest risk to the very young, the
elderly and those with compromised immune
systems.

The detection and investigation of foodborne
outbreaks in Tennessee have improved in
recent years with aggressive local health
department support and the increased
resources available through the Tennessee
Emerging Infections Program.  From 1993-
1995, no outbreaks were reported to CDC
from Tennessee. In 1996 there was one and in
2002, there were 32.

Two areas of concern about foodborne dis-
ease detection remain: there are a high num-
ber of foodborne outbreaks in which the etiol-
ogy remains unknown, and second, the food
vehicle is often difficult to identify. The collec-
tion of stools from persons involved in food-
borne outbreaks is essential to determining the
etiology.  In 2002, 61% of foodborne out-
breaks in Tennessee had a laboratory-con-
firmed etiology.

Timely reporting of foodborne outbreaks has
allowed for rapid acquisition of both stool and
food cultures.  Collecting specimens has been
facilitated by the development of stool kits,
which contain all of the necessary materials
and instructions; they can be mailed or deliv-
ered by courier to ill persons. Pulsed-field gel
electrophoresis (PFGE) for DNA finger printing
of bacteria and polymerase chain reaction
(PCR) for norovirus identification are now
employed by the Tennessee Department of
Health State Laboratory. This improved labo-
ratory capacity has improved the ability to
determine the etiology and vehicle of food-
borne outbreaks.
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Foodborne Disease Outbreaks, Tennessee, 2002

Onset Date County       # Ill           Etiology Site Vehicle
1/7/2002 Davidson 11 Norovirus Restaurant Unknown
1/14/2002 Rutherford 8 Staph aureus Restaurant Multiple foods
1/23/2002 Hamilton 12 Norovirus Potluck Unknown
1/27/2002 Dickson 16 Unknown Banquet hall Unknown
2/3/2002 Davidson 4 Unknown Restaurant Unknown
2/19/2002 Hamilton 4 Unknown Restaurant Unknown
2/25/2002 Knox 44 Clostridium perfringens Restaurant Chili
3/5/2002 Shelby 18 Salmonella Heidelberg Private home Sausage/eggs

3/31/2002 Maury 25 Norovirus Private home Unknown
4/5/2002 Davidson 11 Unknown Deli Unknown
4/6/2002 McNairy 26 E.Coli O157:H7 Restaurant Unknown
5/3/2002 Gibson 5 Staph aureus Restaurant Unknown
5/12/2002 Madison 15 Staph aureus Church Barbeque
6/16/2002 Davidson 16 Salmonella Anatum Restaurant Unknown
6/21/2002 Hamilton 178 Salmonella Miami Restaurant Unknown
6/30/2002 Perry 24 Unknown Restaurant Unknown
7/28/2002 Washington 6 Unknown Restaurant Unknown
7/28/2002 Davidson 12 Unknown Catered event Unknown
8/19/2002 Sullivan 26 Norovirus Church Unknown
10/4/2002 Hamilton 77 Norovirus Restaurant Salad
10/4/2002 Williamson 3 Norovirus Restaurant Unknown
10/5/2002 Hamilton 33 Norovirus Catered event Unknown
10/7/2002 Hamilton 7 Unknown Restaurant Unknown
10/11/2002 Shelby 21 Unknown Restaurant Unknown
10/17/2002 Bradley 8 Norovirus Restaurant Unknown
10/20/2002 Blount 17 Salmonella Typhimurium Church Unknown
10/24/2002 Morgan 64 Clostridium perfringens Prison Taco
11/7/2002 Henry 50 Norovirus Community Turkey/stuffing
11/20/2002 Rutherford 23 Staph aureus Catered event Potatoes
12/18/2002 Washington 3 Unknown Restaurant Unknown
12/19/2002 Washington 9 Unknown Restaurant Unknown
12/20/2002 Sullivan 3 Unknown Restaurant Unknown
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B.  HEPATITIS



37

Communicable and Environmental Disease Services Annual Report    2002
Hepatitis A
Hepatitis A (HAV) is an RNA virus from the
family Picornaviridae.   In most cases, the dis-
ease is acquired through the fecal-oral route,
either via person-to-person contact or less
commonly, through ingestion of contaminated
food or water.  Spread of the virus is enhanced
by poor personal hygiene, improper sanita-
tion, and overcrowding. Onset of illness in
adults in nonendemic areas is usually abrupt
with fever, malaise, anorexia, nausea, and
abdominal discomfort. Jaundice follows in a
few days.  Over 70% of children six years or
younger who acquire the virus are asympto-
matic.

In the past four years, rates in the United States
have fallen to historic lows.  This may be due
in part to widespread use of inactivated hepa-
titis A vaccine in Native American children
and  counties and states and in the western
United States with high rates of disease.
Because of the cyclic nature of hepatitis A out-
breaks, it will take 5-10 years to see if these
lower rates are sustained.

Since a major outbreak of hepatitis A in
Memphis and Shelby County, which began in
1994, hepatitis A cases reported in Tennessee
have continued to decline (Figure).  At the

peak of the outbreak in 1995, nearly 2000
cases were reported with about 1600 from

Shelby County.  In contrast, in 2002, only 122
cases were reported.  The rate of hepatitis A in
Tennessee as a whole for 2002 was 2.1, which
is below the national average of 4.9 cases per
100,000 population. 

Persons at elevated risk of HAV infection
include the following:  household contacts of
infected persons, sexual contact  of infected
persons, persons (especially children) living in
regions of the U.S. with consistently increased
rates of hepatitis A, persons traveling to coun-
tries where hepatitis A is common, men who
have sex with men, and injecting and non-
injecting drug users.

Short-term protection against hepatitis A is
available from immune globulin.  It can be
given before or within two weeks of exposure
to  HAV.  One simple and inexpensive meas-
ure that decreases disease spread is thorough
hand washing with soap and water after defe-
cating, after changing a diaper, and before
preparing and eating food.

Hepatitis A vaccine is the best protection
against disease.  The vaccine is licensed for use
in persons aged two years or older and is
advised for the following: travelers to areas
with increased rates of hepatitis A, men who
have sex with men, injecting and non-injecting
drug users, persons with clotting-factor disor-
ders (e.g. hemophilia), persons with chronic
liver disease, laboratorians who work with
hepatitis A or with primates, and children liv-
ing in regions of the United States with consis-
tently increased rates of hepatitis A.

The FDA has licensed Twinrix‚ which is a hep-
atitis A/B combination vaccine for use in
adults 18 years and older.  Use of this vaccine
in young adults who have not been vaccinated
against hepatitis A or B will be helpful in pro-
tecting this group.  The availability of a hepa-
titis A vaccine that is effective in infants and
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can be incorporated into the routine childhood
immunization schedule is needed to complete-
ly control hepatitis A in Tennessee and move
closer to hepatitis A elimination in the United
States.

Hepatitis B
Acute hepatitis B (HBV) case reports in
Tennessee have decreased precipitously, from
640 in 1995 to 128 in 2002 (Figure).

Tennessee hepatitis B rates of 2.2 per 100,000
are now lower than the 2000 United States
rate of 2.8 per 100,000 people.

The Healthy People 2010 objective for hepati-
tis B rates for people aged <25 years is 0.  In
2002, Tennessee had 29 cases of hepatitis B in
people aged < 25 years.  Males accounted for
60.9% of the caseload and females for 39%.
Race-specific rates were four times higher in
blacks than in whites (5.1 vs. 1.3 per
100,000). Areas reporting the highest case
rates of hepatitis B per 100,000 in 2002, in
descending order were Shelby County (5.0),
Hamilton County (3.9), and East Tennessee
Region (3.7).

While there is no cure for hepatitis B, it can be
prevented.  Vaccination with hepatitis B vac-
cine is the most effective means of preventing
HBV infection and its consequences.  The vac-
cine is administered in three doses: the initial
dose, followed in one month by dose two, with
the final dose given at 6 months.  The first dose

of vaccine can be administered as early as the
day of birth.

Perinatal Hepatitis B
Children born to hepatitis B surface antigen
(HBsAg) positive women are at high risk of
becoming chronic carriers for hepatitis B.  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 increased.  

Tennessee Code Annotated 68-5-602 (a)
requires that all women in Tennessee be tested
for hepatitis B during the prenatal period, and
that positive test results be passed on to the
delivering 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
treatment as recognized by the Centers for
Disease Control and Prevention.

The figure shows the number of infants report-
ed as being born to an HBsAg positive mother.
The Tennessee Department of Health receives

the test results and counsels all women who
are reported as HBsAg positive.  The depart-
ment also identifies and treats their contacts,
confirms that the information is in medical
records, insures that the delivering hospital
has a record of the mother’s status, and that it
has HBIG and vaccine available.
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Hepatitis C
The number of new hepatitis C (HCV) infec-
tions per year in the U.S. declined from an
average of 240,000 in the 1980s to about
25,000 in 2001.  Most new HCV infections
are suspected to be due to illegal injecting
drug use; transfusion-associated cases
occurred prior to blood donor screening but
now HCV occurs in less than one per million
transfused units of blood. There are an esti-
mated 3.9 million (1.8%) Americans infected
with HCV, of whom 2.7 million are chronical-
ly infected.  

As noted in the figure, reported cases of acute
hepatitis C in Tennessee fell dramatically from

1995 to 1996 because guidelines for report-
ing only acute hepatitis C cases were widely
distributed. The number of acute hepatitis C
cases reported in Tennessee has continued to
decline yearly since 1996.

Injecting drug users are at high risk for HCV.
Other risky behaviors include sharing of per-
sonal care items that may have blood on them
such as razors or toothbrushes.
Noncommercial tattoo and body piercing are
also high-risk behaviors because of the poten-
tial of hepatitis C infected blood on poorly
sterilized instruments.  HCV positive persons
should not donate blood, organs, or tissue.
Persons at risk for HCV might also be at risk

for infection with hepatitis B virus (HBV) or
human immune deficiency virus (HIV). Health
care workers who handle needles or other
sharps are at risk for HCV and HIV and should
be vaccinated against hepatitis B.  

To diagnose HCV, the EIA (enzyme immunoas-
say) test is done first to detect antibodies to
HCV (anti-HCV).  If this test is positive, it
should be confirmed using the RIBA (recombi-
nant immunoblot assay). The anti-HCV EIA
alone does not tell whether the infection is new
(acute), chronic (long-term) or past.

Long-term consequences of HCV infection are
serious and include the following: 75-85%
develop long-term infection; 70% may develop
chronic liver disease; and 15% may develop
cirrhosis over a period of 20-30 years. Less
than 3% die from the consequences of long-
term infection (liver cancer or cirrhosis).  

There is no vaccine to prevent hepatitis C, thus
it is a leading indication for liver transplants.
Aspects of CEDS initiatives include informing
high-risk individuals about the importance of
screening for hepatitis C along with integrat-
ing hepatitis C prevention into ongoing HIV
and sexually transmitted disease (STD) prena-
tal and counseling activities.  Funding from
CDC has been provided to educate medical
providers, medical staff and field workers in
Tennessee about HCV infection, epidemiology,
transmission routes, risk factors,  co-infection
with HIV, disease outcomes, and prevention.
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C. MENINGITIS/ENCEPHALITIS AND SEPTICEMIA
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Active Bacterial Core Surveillance: 
The ABCs Program
One of the programs under the umbrella of the
Emerging Infections Program is Active
Bacterial Core Surveillance (ABCs). Active lab-
oratory surveillance is conducted for invasive
bacterial diseases due to pathogens of public
health importance. For each case of invasive
disease in the study population, a case report
with basic demographic information is filed
and, in most cases, bacterial isolates from a
normally sterile site from patients are sent 
to CDC for further study. ABCs has been 
in place in Tennessee in the four major metro-
politan areas (Chattanooga/Hamilton, Knox/
Knoxville, Memphis/Shelby, and Nashville/
Davidson) since 1988.

Objectives

•  To determine the incidence and epidemio-
logic characteristics of invasive disease due
to group A Streptococcus, group B
Streptococcus, Haemophilus influenzae,
Neisseria meningitidis, and Streptococcus
pneumoniae in major  metropolitan areas
in Tennessee.

•  To determine molecular epidemiologic pat-
terns and microbiologic characteristics of
public health relevance for isolates causing
invasive infections from select pathogens. 

•  To provide an infrastructure for further
research, such as special studies aimed at
identifying risk factors for disease, post-
licensure evaluation of vaccine efficacy,
and monitoring effectiveness of prevention
policies. 

Pathogen Specific Objectives

Group A Streptococcus (GAS)

•  To determine the distribution of serotypes,

define the prevalence of new serotypes and
determine the association between specific
serotypes and disease severity. 

•  To determine the incidence of severe GAS
disease and the potential risk of subsequent
disease among household members. 

•  To identify potentially modifiable risk fac-
tors for community-acquired GAS infections
and evaluate the relative importance of var-
ious underlying diseases as risk factors. 

Group B Streptococcus (GBS)

•  To provide health care workers with infor-
mation about newly-published prevention
guidelines.

•  To determine the extent to which continuing
cases of early-onset GBS disease are pre-
ventable through current prevention strate-
gies. 

•  To identify serotypes responsible for disease
in order to guide vaccine development. 

Haemophilus influenzae

•  To evaluate progress in the elimination of
serotype b disease. 

•  To detect possible emergence of disease
due to other capsular types. 

•  To determine possible preventable reser-
voirs of the bacteria. 

Neisseria meningitidis

•  To monitor trends in serogroup specific dis-
ease. 

•  To acquire baseline data in preparation for
the availability of infant meningococcal
conjugate vaccine. 

•  To evaluate trends in molecular subtypes
and the emergence of antimicrobial resist-
ance. 
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Streptococcus pneumoniae

•  To track emerging antimicrobial resistance
in pneumococcal isolates. 

•  To evaluate the impact the effectiveness of
pneumococcal conjugate vaccines for
infants on disease burden. 

•  To evaluate prevention among the elderly
through the pneumococcal polysaccharide
vaccine use. 

Under the auspices of the ABCs program, a
number of studies have been undertaken to
reach some of the objectives listed above. They
are in various stages of completion. An assess-
ment of the effectiveness of current prenatal
Group B Streptococcus screening guidelines
was completed in 20021. A multistate study to
assess the field effectiveness of the new conju-
gate pneumococcal vaccine has been under-
way since 2000. This vaccine covers the seven
most common pneumococcal serotypes caus-
ing invasive disease in children. In 2002 a
pneumococcal preventability project was initi-
ated. The purpose of the project is to assess the
burden of invasive pneumococcal disease that
could have been prevented had current adult
vaccination recommendations been followed.
The project will also examine the burden of flu-
oroquinolone resistance in the ABC’s surveil-
lance area.

Tennessee Unexplained Encephalitis
Study (TUES)
Encephalitis, infection of the brain parenchy-
ma, is a potentially devastating neurologic dis-
ease.  Over 100 different viral, bacterial, fun-
gal and parasitic agents have been associated
with this syndrome, however in up to 85% of
cases no pathogen is ever identified.2 One
reason for the high proportion of unexplained
cases is the difficulty in culturing organisms
causing encephalitis from cerebrospinal fluid
(CSF). In the last decade, diagnostic tests tar-
geting species-specific DNA sequences such
as the polymerase chain reaction (PCR) have
emerged as rapid, highly sensitive methods to
detect pathogens in the central nervous system
(CNS).3

In response to the development of these
improved diagnostic methods, the Emerging
Infections Program (EIP) initiated encephalitis
surveillance at three sites. The Tennessee
Unexplained Encephalitis Surveillance (TUES),
begun in January 2000, was inaugurated to
better characterize the epidemiology and
microbiology of encephalitis.  Cases of
encephalitis are identified by passive surveil-
lance through clinician referral.  Criteria for
enrollment include:

Altered mental status > 24 hours

At least one of the following:
· Fever
· Seizure
· Focal neurologic abnormality
· Abnormal neuroimaging study or EEG
· Cerebrospinal fluid pleocytosis

Cases <6 months of age and patients with
severe immunocompromise are excluded.
After study personnel obtain informed consent,
physicians are asked to submit cerebrospinal
fluid, acute and convalescent serum, nasopha-

1 Schrag SJ, Zell ER, Lynfield R, et.al. a population-based
comparison of strategies to prevent early-onset group B
Streptococcal disease in neonates. N Engl J Med
2002;347:233-9.
2 Nicolosi A, Hauser WA, Beghi E, Kurland LT. Epidemiology
of central nervous system infections in Olmsted County, MN,
1950-1981. J Infect Dis 1986;154:399-408.
3 Tang YW, Hibbs JR, Tau KR, Qian Q, Skarhus HA, Smith
TF, Pershing DH. Effective use of polymerase chain reaction
for diagnosis of central nervous system infections. Clin Infect
Dis 1999; 29:803-6.
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ryngeal and rectal swabs, and brain tissue (if
available). Specimens are tested for a number
of core pathogens, with supplementary tests for
less common pathogens performed as indicat-
ed by specific epidemiological factors or expo-
sures.  The testing protocol is listed in the table
below.

A total of 220 patients meeting the case defini-
tion for encephalitis have been enrolled into the
study through December 2002.  While the
majority of cases were referred from acute care
facilities in Tennessee, 20% lived in adjacent
states, and 4% were from distant states. Cases
ranged in age from 6 months to 84 years

(median age of 29 years).  Cases were evenly
divided among males and females, and the
racial and ethnic distribution reflected state
demographics.   Cases were often critically ill:
57% required ICU care, 20% were comatose at
the time of study entry, and 12% died within 3
months of study entry.

Diagnoses were classified as infectious, non-
infectious, or unexplained.  Infectious diag-
noses were sub-classified based on standard-
ized, organism-specific criteria as confirmed,
probable, or possible. Of cases initially
believed to represent acute encephalitis, 9%
were ultimately diagnosed with a non-infectious

Core Testing Protocol for the TUES Study

Class Agent CSF NP PCR Serology Other
PCR

Viral
Herpes simplex virus X
Epstein-Barr virus X CI
Varicella zoster virus X
Influenza A & B* CI X X
Adenovirus CI X CI
Parainfluenza 1-3* CI X
Parvovirus B-19 CI X
Rotavirus* Ag
Arboviruses*

LaCrosse X
Eastern equine X
Western equine X
St.Louis X
West Nile X

Bacterial
Bartonella (Cat Scratch Fever) CI X
Chlamydia pneumoniae X
Coxiella (Q-fever) CI
Ehrlichia* CI X
Mycobacterium tuberculosis CI
Mycoplasma pneumoniae X X X
Rickettsia rickettsia (Rocky Mountain Spotted Fever)* X
Treponema (syphilis) CI

CSF-Cerebrospinal fluid, NP-nasopharyngeal swab, *-Performed during appropriate season, 
CI-clinical indication (not done routinely), Ag-antigen
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condition.  Diagnoses for these cases included
lymphoma, multiple sclerosis, vasculitis, mito-
chondrial disorders, cerebrovascular acci-
dents, and psychiatric conditions.  In 45% of
cases, the cause of the encephalitis-like illness
was not determined despite extensive testing.
In one-third (35%) of cases, a confirmed or
probable infectious etiology was identified.
Of the confirmed or probable pathogens, viral
agents accounted for 24% of cases.
Organisms identified include HSV, EBV, VZV,
LaCrosse virus, West Nile virus, rabies virus,
parvovirus B-19, and rotavirus.  Bacteria com-
prised 8%, with the most frequently identified
agents being bartonella, rickettsia, and
ehrlichia.  Other infectious agents (fungal,
parasitic, prion) were found in 1% of cases.  

Results from the first three years of the study
suggest that encephalitis is a relatively com-
mon and life-threatening syndrome.  The
range of pathogens causing this syndrome is
broader than frequently appreciated in the lit-
erature, and includes many reportable and
potentially treatable agents. PCR of spinal fluid
appears to be a sensitive method for diagnos-
ing herpes group viruses, but despite extensive
molecular and serologic testing, no diagnosis
is found in more in almost 50% of cases. 
To find out more about the TUES study, or 
to enroll a patient, please call the TUES 
Study Coordinators (Diane Levine or Delia
Woods), at (615) 322-1519 or toll-free (877)
756-5800. Karen Bloch, MD, the Principal
Investigator can be reached at (615) 222-
6611.

Group A Streptococcal Disease
Group A streptococcal disease (GAS) report-
ing began in 1996 in Tennessee.  Group A
Streptococcus case reports in Tennessee
increased dramatically from 1999 to 2000
and since then have remained fairly stable
(Figure 1). The group A streptococcal rate (1.5
per 100,000) was lower than the 2001 United

States rate of 3.2 per 100,000 population.
Nationally approximately 6% of invasive cases
were classified as Streptococcal Toxic Shock
Syndrome and 7% were necrotizing fasciitis
(NF).  

Tennessee data indicates Group A streptococ-
cal cases were most frequent in persons aged
65 and over (4.5 cases per 100,000 people)
(Figure 2). The older adult age group exhibit-

ed the greatest increase from 1999 to 2000
(nearly 62%) and has continued to change
with a 31% increase in cases from 2001 to
2002.  

As depicted in the map, GAS rates in the
metro areas ranged from less than 1 case per
100,000 people to almost 5 cases per
100,000 people.  Nashville/Davidson County
had the lowest rate of any metro area at 
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0.7 per 100,000 people. The rate in
Chattanooga/Hamilton County was 5 times
greater (4.8 per 100,000 people). Group A
streptococcal cases in rural regions were more
frequent in the Middle Tennessee area.  The
South Central region had the highest rate (2.3
cases per 100,000 people) of GAS among the
rural regions.

The diseases of STSS and NF occur more often
among persons infected with GAS serotypes
M-1 and M-3, which are toxin-producing
strains.  Over 10 million noninvasive GAS
infections (primarily throat and skin infections)
occur annually in the United States.

GAS invasive disease occurs primarily among
the elderly, the immunosuppressed, and those
with chronic cardiac or respiratory disease,
and diabetes. Persons with skin lesions (i.e.
children with varicella) and injecting drug

users are other groups at risk for GAS. Blacks
(3 cases per 100,000 people) are more often
affected than whites (1 case per 100,000 peo-
ple).

There has been national passive surveillance
for GAS invasive infection and STSS since
1999. Active laboratory-based surveillance for
invasive GAS is conducted within the nine
states that are participating in the Emerging
Infection Program (total population: 36 million).

Worldwide, rates of GAS invasive disease,
STSS, and NF, increased from the mid-1980s
to early 1990s.  Increases in the rate and
severity of GAS invasive disease are associat-
ed with increases in the prevalence of M-1 and
M–3 serotypes. CDC development of a new
genotyping system for GAS isolates (emm typ-
ing) allows better strain identification.
Investigating clusters of disease will help to
identify interventions that can help to prevent
the spread of infection. A CDC-sponsored
work group recently published guidelines for
the infection control/health department
response to post-partum and post-surgical
GAS cases.1

1 The Prevention of Invasive Group A Streptococcal
Infections Workshop Participants. Prevention of invasive
group A streptococcal disease among household contacts of
case patients and among postpartum and post surgical
patients: recommendations from the Centers for Disease
Control and Prevention. Clin Infect Dis 2002; 35:950-9.
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Group B Streptococcal Disease
Group B Streptococcus (GBS) is an infectious
disease caused by the bacteria Streptococcus
agalactiae. It emerged as the leading infec-
tious cause of neonatal morbidity and mortal-
ity in the United States in the 1970s.  The
requirement to report GBS cases in Tennessee
did not begin until 2000: that year only 87
cases were reported. In 2002, however, that
number nearly doubled to 164.

Those persons at greatest risk of developing
infection are newborns, pregnant women,
those over the age of 65 and adults with
underlying illnesses, such as diabetes mellitus
and/or liver disease. The rate of disease is
highest for those under the age of one, repre-
senting 45.2 cases per 100,000 persons, fol-
lowed by those over the age of 65 at a distant
second, with 8.8 cases per 100,000 persons
(Figure 1).

Infection in newborns is classified into two dis-
tinct categories: early onset disease (0-6 days)
and late onset disease (7 days to several
months). Early onset disease is characterized
by sepsis, respiratory distress, apnea, shock
and pneumonia. The case fatality rate among
this group is 50%. Infection is either acquired
in utero or during delivery. Newborns deliv-
ered at less than 37 weeks gestation are more
likely than full-term infants to develop early
onset disease. 

In contrast, late onset disease is characterized
by sepsis and meningitis. This type of disease
is not as fatal as early onset disease, with a
case fatality rate of 25%. Infection is usually
caused by person-to-person contact and
occurs more frequently in full-term infants.
Ninety-eight percent of GBS cases among
infants occur prior to three months of age
(Figure 2). In 2002, all of those cases report-
ed under the age of one were three months of
age or younger.

Infection with GBS in adults is more often sys-
temic, especially for those with other underly-
ing illnesses. As shown in Figure 1, rates of
disease begin to increase among those ages
45-54 to 2.9 cases per 100,000 persons, and
continue to do so through the upper ages.

In 2002, the recommended guidelines for
screening for GBS in pregnant women
changed (table). It is now recommended that
all pregnant women be screened for vaginal
and rectal GBS colonization between 35 and
37 weeks gestation. Colonized women are
then offered antibiotics at the time of labor.

Group B Streptococcus is one of the five
pathogens under active laboratory surveil-
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lance in Tennessee under the auspices of the
Active Bacterial Core Surveillance (ABCs) pro-
gram, a division of the Emerging Infections
Program.

Differences and similarities between current and previous guidelines

Following are major differences in the new guidelines:

• Recommendation of universal prenatal culture-based screening for vaginal and rectal GBS
colonization of all pregnant women at 35-37 weeks’ gestation

• Updated prophylaxis regimens for women with penicillin allergy

• Detailed instruction on prenatal specimen collection and expanded methods of GBS culture
processing, including instructions on susceptibility testing

• Recommendation against routine intrapartum antibiotic prophylaxis for GBS-colonized
women undergoing planned cesarean deliveries who have not begun labor or had rupture
of membranes

• A suggested algorithm for management of patients with threatened preterm delivery

• An updated algorithm for management of newborns exposed to intrapartum antibiotic pro-
phylaxis

Although important changes have been instituted, many recommendations remain the same:

• Penicillin remains the first-line agent for intrapartum antibiotic prophylaxis, with ampicillin
an acceptable alternative.

• Women whose culture results are unknown at the time of delivery should be managed
according to the risk-based approach; the obstetric risk factors remain unchanged (i.e.,
delivery at <37 weeks’ gestation, duration of membrane rupture >18 hours, or temperature
>100.4ºF [>38.0ºC]).

• Women with negative vaginal and rectal GBS screening cultures within 5 weeks of delivery
do not require intrapartum antimicrobial prophylaxis for GBS even if obstetric risk factors
develop (i.e., delivery at <37 weeks' gestation, duration of membrane rupture >18 hours, or
temperature >100.4ºF [>38.0ºC]).

• Women with GBS bacteriuria in any concentration during their current pregnancy or who
previously gave birth to an infant with GBS disease should receive intrapartum antimicrobial
prophylaxis.

• In the absence of GBS urinary tract infection, antimicrobial agents should not be used before
the intrapartum period to treat asymptomatic GBS colonization.

Source: CDC. Prevention of perinatal group B streptococcal disease: Revised guidelines from the CDC. MMWR 2002;51[RR-11]:1--22.
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Meningococcal Disease
Meningococcal disease is a bacterial infection
caused by Neisseria meningitides that may
result in meningitis or sepsis.  A case is con-
firmed by a positive antigen test of cere-
brospinal fluid (CSF), clinical purpura fulmi-
nans or a positive blood or CSF culture.
Clinical features include fever, headache, and
stiff neck in meningitis cases, and sepsis and
rash in meningococcemia.  Approximately 10-
15% of meningococcal disease cases are fatal.
Of the patients who recover, 10-15% have
permanent hearing loss or other serious
sequelae.

Transmission generally occurs through direct
contact with respiratory secretions from a
nasopharyngeal carrier.  Risk groups include
infants and young children (for endemic dis-
ease), refugees, household contacts of case
patients, military personnel, college freshman
(who live in dormitories), and people exposed
to active and passive tobacco smoke.

Surveillance for this disease is conducted
worldwide through the National Electronic
Telecommunication Surveillance System
(NETSS), the National Bacterial Meningitis
and Bacteremia Reporting System, and the
Emerging Infection Program’s Active Bacterial
Core Surveillance (ABCs).  Immediate report-
ing via telephone is required in Tennessee fol-
lowed with a written report within one week.
Serotyping of meningococcal isolates is per-
formed routinely at the Tennessee Department
of Health Laboratory.

The number of cases reported in Tennessee
since 1990 has ranged from a low in 1992 of

36 cases to high in 1997 of 81 cases.  Thirty-
eight cases were reported in 2002 (Figure).
The trend in the U.S. is increased frequency of
outbreaks and changes in distribution of
serogroups responsible for endemic disease as
well as increased disease among adolescents
and young adults.  A total of 38 isolates were
sent to the Tennessee Department of Health
Laboratory for serotyping in 2002. Of these,
Group Y  (10) was most frequent followed by
Group C  (8)  and Group B (3).  Serogroup  Y
accounted for 34% of the total isolates submit-
ted in 1995.  It increased to 41% in 1997, and
declined in 2002 to 26%. However, it contin-
ues to be the most common serogroup over the
past six years.  The same trend has been
observed throughout the United States.

Rabies
Rabid bats are of increasing interest since 90%
of human rabies deaths in the United States
over the past 20 years have been due to bat
exposures.  In 2002, a male from Franklin
County, Tennessee, died from rabies caused by
the rabies virus strain associated with silver-
haired and eastern pipistrelle bats.  The last
human cases prior to 2002 were a
Cumberland County female who died in
19941 and a female Kentucky resident who
died in a Tennessee hospital in 1996.2 These
cases also tested positive for the rabies virus
strain associated with silver-haired and east-
ern pipistrelle bats.  Rabid bats can be found

1 Centers for Disease Control and Prevention. Rabies-
Alabama, Tennessee, and Texas, 1994. MMWR
1995;44:269-272.
2 Centers for Disease Control and Prevention. Human rabies-
Kentucky and Montana, 1996. MMWR 1997;46:397-400.
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in any area of the state; the normal back-
ground rate of rabies in bats tested at the
Tennessee Department of Health State
Laboratory is  less than 0.5%.  

Skunk rabies remains the
most common of the two
variants of the rabies virus
found in Tennessee, which
include skunk and bat.  The
table depicts the total num-
ber of positive immunofluo-
rescent antibody test by type
of animal for 1995-2002.
The map depicts the location
of positive rabies tests by
species in Tennessee in
2002.

Streptoccus pneumoniae Invasive
Disease
Streptococcus pneumoniae is the leading
cause of meningitis, pneumonia and otitis
media in hospitalized patients.  It is the second
leading cause of bacteremia in the very young
and very old; in these age groups, it produces
serious invasive disease.

Because of alarming rates of drug resistance,
the Tennessee Department of Health formed
appropriate antibiotic use coalitions in
Davison and Knox counties.  These consist of

members from physician groups, managed
care organizations, hospitals, pharmaceutical
companies, nurse practitioner groups, child-
care centers and others interested in antibiotic
resistance.  The coalition’s missions are to
reduce inappropriate use and the spread of
antibiotic-resistant bacteria that cause many
upper respiratory illnesses.  This mission is
being accomplished through state and local

Immunofluorescent Antibody Positive 
Animal Specimens, Tennessee, 1995-2001

Species 1995 1996 1997 1998 1999 2000 2001 2002  
Skunk 82 80 135 127 79 88 98 76
Bat 7 12 8 5 10 15 11 27  
Cat      1
Cow 3   1 1    
Dog 3 6 3 6 5 3 2 2  
Fox 4 1 1 1 1 1   
Goat    1    
Horse 1 1 2 1
Raccoon 1    
Total 100 100 149 142 95 107 111 108
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partnerships across Tennessee to further edu-
cate parents of young children and practition-
ers about the importance of appropriate
antibiotic use.  In addition, Tennessee’s
Appropriate Antibiotic Use Campaign encour-
ages the use of the pneumococcal conjugate
vaccine (Prevnar®) in young children.  This
vaccine is recommended for all children under
two years of age and for children aged 2-5
with high-risk medical conditions.  

In Tennessee, statewide routine reporting of
invasive penicillin resistant pneumococcal dis-
ease began in 1996.  In 2000, reporting
expanded to include penicillin susceptible
strains.  As can be seen in Figure 1, the intro-
duction of Prevnar® appears to be having a
major impact in reducing the incidence of
invasive pneumococcal disease in children
aged 0-4 years.  

Figure 2 shows rates of invasive pneumococ-
cal disease in adults aged 65 and older.  The
decrease in invasive disease due to drug
resistant strains may be a secondary effect of

the Prevnar® vaccine—reducing the incidence
of pneumococcal disease in young children
may decrease transmission of S. pneumoniae
from children to older adults.  However, further
efforts should be made to increase uptake of
pneumococcal vaccination in the adult popu-
lation.
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D.  SEXUALLY TRANSMITTED DISEASES
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HIV (Human Immunodeficiency Virus)
In 1992, human immunodeficiency virus (HIV)
infection became a reportable disease in
Tennessee. From 1992 through 2002, the
number of reported cases of newly diagnosed
HIV, which includes only persons with HIV who
have not developed AIDS, was 6,598. The
number of persons reported to be living with
HIV infection or AIDS in Tennessee through
2002 is 12,143. Historically, cases are
assigned to the year of earliest reported diag-
nosis. The largest number of reported cases is
among blacks. Males have more reported
cases of HIV than females.  The figure indi-
cates that the highest risk of HIV infection is for

men having sex with men (MSM). The next
highest risk behavior for adults is heterosexual
contact with at risk individuals followed by
intravenous drug use (IDU).  A total of 78
infants were perinatally exposed to HIV in
2002; of these infants, 99% were exposed
through their birth mothers and 1% exposed
through other means.

The overall state HIV incidence rate per
100,000 in 2002 is 15.4. Department of
Health regional HIV rates per 100,000 popu-
lation are as follows: Northeast, 10.8; East,
4.2; Southeast, 3.3; Upper Cumberland, 2.9;
Mid-Cumberland, 5.2; South Central, 4.6;
West, 6.8; and the Metropolitan regions,
36.9. The counties with the highest reported
incidence rates include, in descending order:
Shelby (47.2), Davidson (29.9) and

Washington (22.1). 

AIDS (Acquired Immunodeficiency
Syndrome)
The total number of reported cases of acquired
immunodeficiency syndrome (AIDS) in
Tennessee from 1982 (the year AIDS data
were first recorded) through 2002 is 6,419.
These patients were initially reported as hav-
ing AIDS-related symptoms, and do not
include those patients with HIV infections who
were later diagnosed with AIDS.  The number
of new cases of AIDS has decreased among
whites, from 510 cases in 1995 to 252 cases
in 2002. New AIDS cases among the black
population have increased slightly from 415 in
1995 to 429 cases in 2002. Figures 1 and 2
depict the changes in the number of cases

among females by race and among males by
race. The total number of Hispanic cases diag-
nosed with AIDS in 2002 was 15. In general,
males have higher rates of AIDS than females.
The overall state AIDS incidence rate per
100,000 population in 2002 was 13.0. The
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2001 rate within the United States was 14.9
The regional AIDS rates per 100,000 in 2002
are as follows: Northeast, 4.6; East, 4.2;
Southeast, 4.7; Upper Cumberland, 3.9; Mid-
Cumberland, 4.6; South Central, 4.3; West,
5.1; and the Metropolitan regions, 24.5. The
counties with the highest incidence rates in
2001 include, in descending order: Shelby
(37.7), Davidson (28.8), Haywood (20.2),
and Hamilton (14.3). The number of deaths
among patients with AIDS in 2002 was 65.
The total number of deaths from complications
related to AIDS, from 1982 through 2002 was
4,909. Figure 3 depicts the overall decline in
deaths. Highly active anti-retroviral therapy
and other advances in medical treatments
have been effective in prolonging the life of a
person living with AIDS. 

Pediatric HIV/AIDS Due to Perinatal
Risk
From 1995 through 2002, 137 perinatally
exposed infants were reported as being
exposed to mothers with HIV infection and/or
an AIDS diagnosis. The reporting of infants
infected with HIV/AIDS peaked in 1993 with
15 infants. From 1995 to 2002, that number
has remained fairly constant with five cases in
1995, to four in 2002. Due to reporting
delays, there may be additional infants born
during this time period that are infected with

HIV/AIDS. However, current trends are
encouraging and point to improved interven-
tions including anti-retroviral agents used dur-
ing pregnancy and labor, and improved med-
ical care for women and their newborns.

Chlamydia
Infections due to Chlamydia trachomatis are
among the most prevalent of all sexually trans-
mitted diseases (STD). In women, these infec-
tions often result in pelvic inflammatory dis-
ease, which can cause infertility, ectopic preg-
nancy, and chronic pain. In addition, pregnant
women infected with Chlamydia can infect
their babies during delivery. Chlamydia
became reportable in Tennessee in July 1987.
In 1988, 1,880 cases were reported and the
number of cases increased steadily through
1991, when 5,359 cases were reported.
Cases increased modestly through 1994 when
6,787 cases were reported. 

In 1995, a significant increase in state funding
was made available for testing in STD and
family planning clinics. As a result, 13,152
cases were reported in 1995, a 94% increase
from 1994. This same level of funding was
available in 1996 and 1997. In 1998, the
introduction of funding for the Region IV
Infertility Project led to a modest increase in
testing each year through the present. As a
result, the number of cases increased to
16,249 in 2002. Reported cases among
patients aged 15- 19 years (6,330) and 20-
29 years (7,966) represented 88% of the
Chlamydia morbidity in 2002. Females com-
prised 79% of all reported cases; this reflects
the fact that most Chlamydia tests are per-
formed on women visiting family planning,
maternity, and STD clinics (Figure). In 2002,
34% percent of female morbidity was reported
in black females and 36 percent in white
females; 29% of all cases reported had no
race category identified. Black females aged
15-19 years have the highest rate of infection
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with 2,399 cases per 100,000 population. In
2002, screenings of just over 80,400 patients
for Chlamydia in health department STD, pre-
natal, and family planning clinics, resulted in
a range of 4% to 10% positivity rates in met-
ropolitan areas and 4% to 6% positivity rates
in rural areas. The overall statewide screening
positive rate was 7%. 

Gonorrhea
Infections due to Neisseria gonorrhea remain
a major cause of pelvic inflammatory disease,
infertility, ectopic pregnancy, and chronic
pelvic pain. Epidemiologic studies provide
strong evidence that gonococcal infections
facilitate HIV transmission. Following a record
high of 35,362 gonorrhea cases reported in
1976 (a rate of 817 per 100,000 population),
the number decreased 73 percent to 9,480
cases in 2002 (Figure). In Tennessee, 62% of
all reported cases of gonorrhea in 2002 were
black patients. The metropolitan regions of the
state have consistently accounted for 79-85%
of the state’s morbidity during this time period.
The 9,480 gonorrhea cases reported in 2002
represent an overall rate of 165 cases per
100,000 population. In contrast to the first half
of the 1990s when cases decreased dramati-
cally, the decrease in reported cases has been
less striking in the past few years. In 2002, an
overall decrease of 7% compared to 2001 was
broadly based with decreases in half of the 95

counties. The overall rate of 165 per 100,000
population was well above the Healthy People
2010 national goal of 19. Among women,
those aged 15-19 years had the highest rate
(877 per 100,000) while men aged 20-29
had the highest rate (583 per 100,000).
Screening of just over 80,400 patients for
gonorrhea in health department STD, prena-
tal, and family planning clinics in 2002 detect-
ed a range of 2% to 11% positivity rates in
metropolitan areas and 1% to 3% positivity
rates in the more rural areas of the state. These
screening activities are directed primarily at
women, particularly those aged 15-19 years.
Funding for screening activities undoubtedly
plays a role in year-to year trends. 

Syphilis
Most syphilis cases in Tennessee occur in large
metropolitan areas. Six Tennessee metropoli-
tan regions represent approximately 42% of
the state’s population; they account for 83% of
the 557 cases of early syphilis (primary, sec-
ondary, and early latent) cases in 2002. These
six metropolitan regions include the following:
Chattanooga-Hamilton County, Jackson-
Madison County, Knoxville-Knox County,
Nashville-Davidson County, Memphis-Shelby
County, and Sullivan County. In 2002 two met-
ropolitan areas, Memphis and Nashville,
reported 541 and 294 cases, respectively, or
77% of the state’s total syphilis cases. The
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seven rural regions comprise 58% of the state’s
population but accounted for only 10% of the
early syphilis cases in 2001. Cases of early
syphilis have decreased steadily in Tennessee
since 1996 (Figure 1). Early syphilis cases
have been fairly evenly distributed by gender;
however, syphilis rates among both male and
female blacks are disproportionately high. For
example, blacks make up 16% of the state’s

population but consistently represent 80% or
more of the reported cases. In 2002, the over-
all rate for primary and secondary syphilis
within Tennessee was 19 cases per 100,000;
the rate for blacks was 47. Since 1996,
syphilis rates have decreased 63% to 6 cases
per 100,000, and rates among blacks have
decreased 66% to 31 cases per 100,000
(Figure 2). In 1996, blacks aged 20-29 and
30-39 had rates of 211 and 198 per 100,000
respectively. By 2002, the rate for these
groups had fallen 78 and 88 percent, to 47
and 23 cases per 100,000. 

Despite the decrease in syphilis during the last
several years in Tennessee, there is great con-
cern that in 2001, two cities in the state ranked
fourth and ninth among selected United States
cities with populations >200,000 for reported
rates of primary and secondary syphilis.
Memphis, with a rate of 23.2 per 100,000
was ranked number 4; Nashville’s rate per
100,000 was 13.3 and gave it a ranking of 9

on the list. Detroit, with a rate of 28.6 was
ranked number 1, Atlanta, with a rate of 27.5
was ranked number 2, and Baltimore, with a
rate of 24.7 was number 3.  At the time of this
printing, 2002 STD Surveillance Data was
unavailable for the Centers for Disease Control
and Prevention.

In 2002, 168 cases were diagnosed as pri-
mary or secondary syphilis, 389 as early
latent (less than one year) syphilis, 508 were
late or latent cases, and 11 were congenital
cases. Statewide, the 168 primary and sec-
ondary cases combined represent a rate of
2.9 cases per 100,000 population, greater
than, but within reach of, the Healthy People
2010 national objective of 0.2 cases per
100,000.

On October 8, 1999, the National Syphilis
Elimination Campaign was inaugurated in
Nashville. Nashville/Davidson County,
Memphis/Shelby County, and the Tennessee
Department of Health State Laboratory
received federal funds to begin highly focused
efforts to reduce the rates of this disease
through early detection and treatment. These
ongoing efforts are credited with helping
decrease syphilis rates throughout Tennessee.
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E.  VACCINE-PREVENTABLE DISEASES
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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 vaccine-
preventable diseases. Today the childhood
immunization schedule recommends that all
children in the United States be protected
against eleven preventable, potentially crip-
pling diseases.  The incidence of some of these
diseases in Tennessee has declined to the point
that some of them are medical rarities. For
example, since 1995, there have been only
three cases of measles and five cases of rubel-
la in Tennessee, all of which occurred in indi-
viduals who were not immunized. There were
no cases of Haemophilus  influenza B in this
same time period. 

The 2003 Childhood and Adolescent
Immunization Schedule is presented at the end
of the section; it can also be accessed at
www.cdc.gov/nip. This is the website of CDC’s
National Immunization Program and it con-
tains valuable information for both clinicians
and the lay public about this important public
health resource.

Childhood Immunization Levels
Since 1983, the Tennessee Department of
Health has conducted an annual survey of the
immunization status of Tennessee’s children at
their second birthday, the longest running sur-
vey of its type in the nation. The survey is a sta-
tistically valid sample of resident births and is
further refined by creating a valid sample for
each of the Department’s thirteen regions. This
year’s survey results are based on a sample of
1,466 children. Records are considered valid
only if there is written documentation of immu-
nization. Completion rates are based on 4
doses of DTaP/DT, 3 doses of polio, and 1
dose of MMR. This standard is used to allow
comparisons with previous surveys.

From 2001 to 2002, the overall completion
rate decreased to 85.6%, a 3% decline. The
decrease was noted in most areas of the state
and in most of the sub-groups that are typical-
ly examined. The most significant declines
were observed in TennCare enrollees and in
African-Americans. Since January 2000, the
nation has endured periodic and widespread
shortages of most childhood vaccines, includ-
ing MMR, varicella,  pneumococcal, Td, DT,
and DtaP vaccines. The continuing vaccine
shortages experienced over the past two years
had a noteworthy effect on completion rates.
Follow up surveys by health department staff
found children in all parts of the state who
were unable to receive at least one dose of
vaccine at the time of an immunization visit
due to the shortage. 

Completion Rates by Region
As the table below depicts, the highest com-
pletion rates in 2002 were in the South Central
Region where 94.5% of the children were
complete by their second birthday.  This region
includes the following counties: Bedford,
Coffee, Giles, Hickman, Lawrence, Lewis,
Lincoln, Marshall, Maury, Moore, Perry, and
Wayne. The second highest rates were
observed in Nashville/Davidson County,
which reported a completion rate of 90.5%.
The largest increase in rates was seen in the
Southeast Region (the area around Hamilton
County), which experienced a 9% increase
over 2001 results. Only two regions, Shelby
County and Mid-Cumberland  (the suburban
counties around Nashville) reported decreases
of greater than 5%. However, these two
regions represent almost 20% of the state’s
population and thus have a significant impact
on the overall rates.

TennCare Status
TennCare enrollees have traditionally had
lower immunization completion rates than pri-
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vately insured children although the gap had
narrowed in recent years. The 2002
Immunization Survey results revealed that the
completion rates for TennCare enrollees were
81.8%; a decline of almost 5% from what was
observed in 2001. The rates for privately
insured children remained essentially the same
as in 2001, 90.8%. As mentioned previously
the effect of the vaccine shortage was most
dramatically felt in the TennCare population.
Regardless of their source of immunization
(health department, private physician, or a
combination of the two), TennCare enrollees
had lower completion rates than children who
were not dependent on publicly purchased
vaccines. 

Race
The completion rates among African-
American children declined in 2002 to 78.2%,
significantly lower than whites which were
87.4%. This is the largest gap between black
and white completion rates in the past five
years. The vaccine shortages, discussed previ-
ously, affected the African-American popula-
tion disproportionately, given their higher per-
centage enrollment in TennCare.  African-
Americans comprises 16% of the state’s popu-
lation (2000 census) but constitute almost 33%
of TennCare enrollees. The completion rates
for other nonwhite racial groups, although
high, represent a small (2%) portion of the
population and have very little effect on over-
all completion rates.

Pertussis
Pertussis (whooping cough) is an acute infec-
tious disease caused by the bacterium
Bordetella pertussis.  In the 20th century, per-
tussis has been one of the most common child-
hood diseases and a major cause of childhood
mortality in the United States.  Pertussis is pri-
marily a toxin-mediated disease.  The bacteria
attach to the respiratory cilia, produce toxins

that paralyze the cilia, and cause inflamma-
tion of the respiratory tract, thus interfering
with the clearing of pulmonary secretions and
potentially causing pneumonia.

Children are the most frequent age group with
reported pertussis.  From 1985–2000 in the
United States, 39% of reported cases were
among children aged <1 year, and 54% were
among children aged <5 years.  

In Tennessee during 2002, there were 119
cases of pertussis reported. Of those cases, 56
were <1 year old (47%) and 74 were <5 years
old (62%).  Pertussis cases in Tennessee have
increased since 2000, but are still well below
the peak year of 1995 when there were 210
cases (Figure).  In recent years, the surveil-
lance system has reflected an increase in the
incidence of pertussis in all age groups, most
notably among adolescents and adults. 

No pertussis-containing vaccine is licensed for
persons >6 years of age.  Studies are current-
ly underway to determine if a booster dose of

Immunization Completion Rates By Region
Tennessee, 2002

Region % Complete
Northeast 87.3%

East 81.2%
Southeast 87.5%

Upper Cumberland 84.6%
Mid Cumberland 82.7%

South Central 94.5%
West Tennessee 84.8%

Shelby Co. 76.4%
Davidson Co. 90.5%

Knox Co. 88.6%
Hamilton Co. 86.5%
Madison Co. 88.3%
Sullivan Co. 83.3%

STATE 85.6%
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acellular pertussis vaccine administered to
older children or adults may reduce the risk of
infection with B. pertussis.

Adult pertussis has long been thought to be the
source of most disease in infants and young
children in this country.  With the advent of
more sophisticated laboratory techniques,
cases that were previously only suspected are
now being identified. The cause of this is the
gradual loss of the immunity to disease that
virtually all children have after they are vacci-
nated. The waning of vaccine acquired immu-
nity generally begins in adolescence, about
ten years after the last childhood dose of vac-
cine is given. By the early to mid-twenties,
most of the population is without effective
immunity. Because adult pertussis is often not
clinically severe, many individuals do not seek
medical attention for it, or if they do it is only
after several weeks of coughing. This facilitates
its spread in the community, and in the home
or health care setting, its spread to young chil-
dren. While the actual disease burden in
adults is unknown, CDC estimates that 25% of
non-productive coughs lasting more than 10
days may be due to pertussis. Advances in the
laboratory diagnosis of pertussis have
enabled more cases of adult disease to be
identified than was the case with the smear
and culture techniques that confirmed cases in
the past.

An adult formulation of pertussis vaccine is in
the development stage. This vaccine, which
will likely be given as a booster every ten
years with the Td vaccine, should eventually
eliminate pertussis in the adult population. It is
only when the adult reservoir of infection is
adequately addressed that pertussis can be
eliminated.

Tetanus
Tetanus is an acute, often fatal, disease caused
by an exotoxin produced by Clostridium
tetani.  It is characterized by generalized
rigidity and convulsive spasms of skeletal mus-
cles.  The muscle stiffness usually involves the
jaw (lockjaw) and neck and then becomes
generalized.  

C. tetani produces spores which are widely
distributed in soil and in the intestine and feces
of horses, sheep, cattle, dogs, cats, rats,
guinea pigs, and chickens.  C. tetani usually
enters the body through a wound. Almost all
reported cases of tetanus are in persons who
have either never been vaccinated, or who
completed a primary series but did not have a
booster in the 10 years preceding the infec-
tion. 

In Tennessee, as shown in the figure, the num-
ber of tetanus cases have ranged from one
each in 1995, 1996, 1998, and 2001 and
2002, to a high of two in 1997.  There were
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no cases in 1999 and 2000.  A case in 2001
occurred in a 69-year-old male who suffered
a significant wound to his foot while garden-
ing with no history of tetanus vaccination dur-
ing his adult life.  He did not seek medical
attention at the time of injury and developed
symptoms consistent with tetanus within 11
days.  He was hospitalized and died after a
brief illness.  The 2002 case was in a 57 year-
old indigenous female who did not know her
immunization history. She cut her finger on a
shaving razor and eight days later developed

symptoms consistent with tetanus. With admin-
istration of tetanus immunoglobulin and venti-
latory assistance, she made a full recovery. 

Today tetanus is uncommon in the United
States and Tennessee.  The current recommen-
dation for protection from tetanus is a primary
series of DTaP/DT/Td and a booster dose
every 10 years (every 5 years for those who
work with horses).  Adherence to this schedule
induces protection against disease that
approaches 100% immunity.
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F.  VECTOR-BORNE DISEASES
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Arboviral Disease
Two arboviral diseases are currently prevalent
in Tennessee: La Crosse encephalitis and West
Nile fever.

La Crosse Encephalitis
The California serogroup viruses
(Bunyaviridae) contain several antigenically
similar arthropod-borne viruses that may
cause human disease. La Crosse virus, the
most medically significant of the California
serogroup viruses in the United States, was ini-
tially discovered in 1963 in La Crosse,
Wisconsin.  From 1963 to 1996, a total of
nine cases of La Crosse virus encephalitis were
reported in Tennessee.  In 1997, a cluster of
ten cases was recognized in eastern
Tennessee; since then, that number has ranged
from a high of 19 in 2000 to a low  of six in
1999 (Table 1).  Disease occurs primarily from

late May through October with peak transmis-
sion in August (Figure).  As the map (next
page) depicts, the traditional endemic foci of

the disease have been in the Great-Lakes
states, but an increase in case incidence has
been detected in the Mid-Atlantic states in
recent years.  

La Crosse virus primarily circulates between
small vertebrate hosts (eastern chipmunks,
squirrels, and foxes) and the primary vector,
Ochlerotatus triseriatus (eastern tree hole mos-
quito).  The Asian tiger mosquito, Aedes
albopictus, is an exotic species that was ini-
tially introduced into the US in 1985.  By
2000, it could be found in approximately 26
states.  Aedes albopictus was first detected in
eastern Tennessee in 1997. Aedes albopictus
is a competent vector of La Crosse virus. In
1999, the virus was isolated from mosquitoes
reared from field- collected Aedes albopictus
eggs in east Tennessee.   Subsequent ecologi-
cal studies have suggested that the Aedes

albopictus burden near childrens’ homes may
be associated with La Crosse encephalitis in
eastern Tennessee. The dramatic increase in La
Crosse cases in Tennessee since 1996 has
coincided with the arrival of Aedes albopictus
in the eastern Tennessee region, suggesting
that this mosquito may become an important
vector for the disease, potentially increasing
the number of human cases in endemic foci or
expanding the range of the disease.

La Crosse virus can result in mild to severe
infections and rarely death (cases fatality<1%).
The ratio of inapparent to apparent infections
may range from 26:1 to over 1500:1.  A
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diagnosis of La Crosse infection can be con-
firmed by demonstration of a four-fold or
greater change in virus-specific antibody
between acute and convalescent sera.  

Approximately 82% of the La Crosse cases
reported in Tennessee in 2002 were children
between the ages of 1-14 years (Table 2).
Tennessee had the second highest number of
La Crosse cases in the United States in 2001.
Since 1996, approximately 90% of the cases
have occurred in the east Tennessee region,
Knoxville/Knox County, and the Upper
Cumberland region.

People can reduce their risk of mosquito-borne
diseases by wearing insect repellents contain-
ing DEET. Reducing stagnant water sources

around the home can reduce exposure to mos-
quitoes.  Since the primary mosquito vectors of
the disease develop in small containers and
are active during the day, use of adulticides is
not generally effective for preventing La Crosse
transmission.  

La Crosse infection should be considered in
patients (particularly children) with fever and
signs or symptoms of central nervous system
infection (aseptic meningitis or encephalitis),
presenting during summer months in
Tennessee. Treatment is supportive.  The diag-
nosis can be confirmed by demonstrating a
four-fold or greater change in serum antibody
titer between acute and convalescent speci-
mens, or enzyme immunoassay antibody cap-
ture in CSF or serum.  Antibody testing is
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available free of charge at the Tennessee
Department of Health State Laboratory, and
can be arranged by contacting the local health
department.    

West Nile Virus
The natural transmission cycle of West Nile
virus (WNV) involves birds and mosquitoes
that primarily feed on birds (Figure 1).

During optimal environmental and biological
conditions, the viral load of both the birds and
the mosquitoes builds gradually through the

early months of the sum-
mer until viral transmis-
sion may spill over into
humans.  Humans and
horses do not circulate
enough virus to re-infect
a blood-feeding mosqui-
to, and thus are referred
to as dead-end hosts.  

Tennessee experienced widespread WN virus
activity in 2002, with 56 documented human
cases and six deaths (Table 1).  The majority
(87%) of the human cases were from the west-
ern region of the state: Memphis/Shelby
County reported 71% of the total cases from a
high-risk area in downtown Memphis.  Human
cases peaked in late August with onsets rang-
ing from July 22-October 19, 2002 (Table 2).

In 2002, 333 equine specimens were tested by
the Tennessee Department of Agriculture.  Of
these, 148 were positive for WN virus.  The
majority of the documented WN virus equine
activity was found in the west Tennessee region
(49%). One five-year-old canine from
Davidson County was found WN virus positive
with an onset of symptoms August 23, 2002.

Of 1178 blue jays and American crows tested
in the state, approximately three-fourths were
positive.  The first positive birds were identified
about two months prior to the first human
cases in the state.  Mosquitoes trapped in

Memphis/ Shelby County
were found to have an
average minimum infec-
tion rate of 16.2 per
1000 mosquitoes.

Of 304 human speci-
mens submitted to the
state laboratory for sero-
logical testing, 56 human
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WN virus cases were identified.  West Nile
meningoencephalitis infections made up 86%
of reported human cases in Tennessee; the
remainder was diagnosed as West Nile fever.
(Table 2). 

The human epidemic curve (Figure 2) depicts
the first case on July 22 with the epidemic

transmission peak of August 22-25. The first of
the four identified human cases from middle
Tennessee developed onset of symptoms dur-
ing the last week of August.  The first two of the
three human cases in east Tennessee devel-
oped onset of symptoms during early
September.  The final case documented for the
year was from Grainger County and had
symptoms onset  October 19, 2002.    

Tick-Borne Diseases

Ehrlichiosis
Human ehrlichiosis is an emerging tickborne

disease that became nationally notifiable in
1999; Tennessee has been tracking cases
since 1996.  As with many arboviral diseases,
human ehrlichiosis is probably underreported.
Since its initial discovery in 1986, two strains
of human ehrlichiosis have been identified in
the United States (Table 1). These include
human monocytic ehrlichiosis (HME) and
human granulocytic ehrlichiosis (HGE); HME is
the only strain that has been reported in
Tennessee.  

Human monocytic ehrlichiosis is transmitted 
to humans by Amblyomma americanum
(the lone star tick). This tick is ubiquitous in
Tennessee. The tick vector responsible for
HGE, Ixodes scapularis, is rarely found in
Tennessee. The primary host for the lone star
tick is the white-tailed deer.  

HME is characterized by an acute onset of

high fever, severe headache, myalgia, rigors
and/or malaise with leukopenia, thrombocy-
topenia, elevated liver enzymes and other
non-specific signs and symptoms.  Rashes are
not common but may occur in 20-30% of
cases; they usually do not involve the palms or
soles.  More severe symptoms are expected in
older individuals and in the immunocompro-
mised. Three-fourths of the patients diagnosed
with HME are male and 70% of the cases
occur in people over 40 years of age.

Since 1996, approximately 46% of the human
cases of in Tennessee have been reported 
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in the Mid-Cumberland region and
Nashville/Davidson metropolitan area, with
another 20% of the cases coming from the
West Tennessee region. Peak incidence in
Tennessee is June-September, which reflects
the longer summer season and peak activity 
of the tick vector (Figure). The incidence of
Ehrlichiosis in Tennessee in 2001 was
0.35/100,000, seven-fold higher than the
overall US rate (map).

Lyme Disease and Other Tick-
Associated Rash Illnesses

Tick-associated rash illnesses include Lyme dis-
ease and southern tick-associated illness

(STARI), a newly recognized condition. STARI
has also been called  “Lyme-like disease”. 

Lyme disease is caused by Borrelia burgdorferi
infection that produces a characteristic 
erythema migrans (EM)-like rash following a
tick bite.  As the map depicts, most Lyme dis-
ease is reported in the northeast and upper
midwestern states.  The primary vector of Lyme
disease, Ixodes scapularis, is rare in
Tennessee.  The table depicts the reported
cases and incidence rates by sex in the United
States and Tennessee.

In recent years, patients from southern and
southwestern states have been reported with
rash illnesses following tick bites, but without
laboratory confirmation of Lyme disease; this
newly recognized disease has been called
Southern tick-associated rash illness (STARI).
STARI infections are characterized by an
expanding circular skin rash, similar to EM  in
Lyme disease, at the site of a tick bite.
Symptoms can include generalized fatigue,
headache, stiff neck, fever and other non-spe-
cific symptoms.  STARI should be considered in
patients with localized rash, history of tick
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exposure, and absence of antibodies to B.
burgdorferi using standard serologic Lyme dis-
ease methods.  Symptoms resolve quickly with
antibiotic therapy.  STARI patients do not nor-
mally experience disseminated disease or
long-term sequelae.   

The lone star tick (Amblyomma americanum)
is the suspected vector of STARI; it is the most
abundant tick species in Tennessee. A new
Borrelia, tentatively named B. lonestarii, has
been identified in this tick species and is cur-
rently under investigation to determine its
potential association with STARI. 

STARI is not a nationally noti-
fiable disease and the true
prevalence/incidence is not
known.  There is currently no
commercially available diag-
nostic test for STARI. It is pos-
sible that some of the Lyme
disease cases reported in
Tennessee are actually STARI.
Patients suspected of having
possible STARI can be
enrolled in a CDC study by

contacting CEDS. 

Rocky Mountain Spotted Fever
Rocky Mountain spotted fever (RMSF) is a tick-
borne disease caused by infection with
Rickettsia rickettsii.  It is the most frequently
reported tick-borne rickettsial disease in the
United States.  

The primary tick vector in Tennessee is
Dermacentor variabalis (the American dog
tick).  Rickettsia rickettsii have been isolated
from the Amblyomma americanum (lone star
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tick) but that species is probably a minor vec-
tor.  Both species of ticks are ubiquitous
throughout Tennessee.  Rickettsia rickettsii nor-
mally circulate in nature between ticks and
small rodents (ground squirrels, chipmunks,
mice and voles).  As with many zoonoses,
humans and companion animals (canines) are
incidental hosts.  Even in areas of human
RMSF activity, only 1-3% of the tick population
carries the pathogen.  

As the map depicts, most RMSF activity is
reported in the south Atlantic and south central
regions of the country .  Tennessee accounts
for approximately 12% of cases nationwide.
Cases have been reported throughout
Tennessee; approximately 30% of them have
come from the Mid-Cumberland and Upper
Cumberland regions.   With the exception of

1998, the incidence rates in Tennessee have
been significantly higher than the national
incidence rates (Figure).  In 2002, 58% of

cases were reported in persons over 39 years
of age (Table). Males (55%) appear to be
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slightly more at risk than females (45%).  Dates
of onset have occurred throughout the year in
Tennessee, although the peak transmission
time is generally between April and
September.   

The incubation period for RMSF ranges from
2-14 days, although the majority of cases are
symptomatic within 5-7 days.   The initial
symptoms can include fever, headache,
malaise, myalgia, nausea and gastrointestinal
involvement.  The typical rash generally occurs
3-5 day after symptoms begin.  The rash, if
present, usually begins on the ankles and/or
wrists, and extremities and then spreads to the
rest of the body.  Even with antibiotic therapy,
the mortality rate for this disease is approxi-
mately 5%.      

Prevention of Tick-borne Diseases
The best prevention for tick-borne diseases is

avoidance of tick-infested habitats and tick
bites.  Products containing N,N-diethyl-meta-
toluamide (DEET) can be used on exposed skin
or clothing; products containing permethrin
can be used on clothing or shoes.  Wearing
light colored clothing can enable prompt
recognition of ticks.  Tucking pant legs into
socks or boots can create a physical barrier to
exposed skin.  Full body checks for ticks after
potential exposures and prompt removal of
ticks are critical to disease prevention.
Removal of a tick shortly after it is imbedded in
a host will significantly decrease the chance of
disease transmission.  Ticks must stay attached
and feed on the host 24-48 hours before the
transfer of organisms can occur.  Attached
ticks should be removed with tweezers by gen-
tly squeezing the head and applying slow firm
pressure to ensure that the head of the tick is
removed with the body. 
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G. TUBERCULOSIS
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Tuberculosis Elimination Program
Tennessee reported 308 cases of tuberculosis
(TB) in 2002, representing a decrease of 1.6%
compared with the 313 TB cases reported in
2001. The corresponding TB case rate of 5.3
per 100,000 population is the lowest ever
recorded for the state.  However, Tennessee is
slightly above the national 2002 case rate of
5.2 cases per 100,000 population.
Tennessee’s two largest metropolitan areas
have the highest burden of TB disease in the
state, with Memphis/Shelby County reporting
80 cases (8.9 per 100,000 population) and
Nashville/Davidson County reporting 66
cases (11.7 per 100,000 population) for
2002. The Centers for Disease Control and
Prevention (CDC) ranked Tennessee  12th in
the nation for TB case rates and 11th in the
number of TB cases. Figure 1 illustrates the

steady decline of TB morbidity in Tennessee
from 1997 through 2002.  Of the 308 cases
reported in 2002, 45% were non-Hispanic
whites, 44% were non-Hispanic blacks, 7%
were Hispanics (all races) and 4% were Asian
or Pacific Islanders. Tuberculosis case distribu-
tion by sex indicates that males accounted for
66% of the total morbidity.

From 1998 through 2002, the percentage of
TB cases occurring among foreign-born per-
sons and the demographics of those cases
have changed remarkably. These changes
reflect both the prevalence of TB globally and

immigration trends in Tennessee. The total
number of foreign-born cases and the per-
centage of the total morbidity they represent
are illustrated in Figure 2. The increasing

number of foreign-born cases has prompted
the Tennessee TB Elimination Program to
implement a targeted testing and treatment ini-
tiative to identify and treat members of this
population for latent TB infection (LTBI). 

In March of 2002, the Tennessee Department
of Health’s Targeted Testing Initiative (TTI)
began.  The TTI’s mission is to provide TB/LTBI
education and screening to groups at high-risk
for infection.  Throughout 2002, regional and
metropolitan TB programs provided education
and screening for individuals at high risk for
TB infection at local health departments and in
the community.  A strong emphasis was placed
on educating and screening foreign-born per-
sons, since the incidence of LTBI/TB is high in
this population.  Individuals with specific med-
ical conditions, exposure risk factors and a
history of LTBI/TB infection are also catego-
rized as being high risk for TB infection.  

During the first year of the initiative, beginning
March 2002, approximately 52,900 foreign-
born persons were educated and screened for
LTBI; 36.1% of those persons tested were diag-
nosed with LTBI, and four cases of active TB
were detected.  Over 16,400 non foreign-
born persons considered high risk for TB/LTBI
were screened, educated and tested for LTBI;
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7.6% were diagnosed with LTBI and one active
TB case was discovered.  The Tennessee
Department of Health continues to discourage
the testing of low risk individuals for TB/LTBI,
since only 1.3% out of 10,503 tested positive
for LTBI.  The table illustrates the TTI program
outcomes by risk for TB/LTBI. 

The incidence of drug-resistant tuberculosis
continues to decline in Tennessee. In 2002,
there were no reported cases of multi-drug
resistant tuberculosis (MDR-TB), defined by
CDC as those cases with organisms resistant to
at least isoniazid and rifampin. However, a
total of 6% of TB cases reported in Tennessee
in 2002 had resistance to at least one TB med-
ication, including 3% of TB cases with initial
isoniazid resistance. Therefore, the CDC, the
Tennessee Department of Health and the
Tennessee TB Advisory Committee strongly
recommends that all patients diagnosed with
active TB begin treatment with four first-line TB
medications (usually isoniazid, rifampin,

pyrazinamide and ethambutol) pending the
results of drug susceptibility testing.  

The treatment of TB disease is complicated and
is typically prescribed for duration of six to
nine months.  Directly observed therapy (DOT)
is an essential tool, which is utilized to enable
monitoring for potential toxicity and to ensure
adherence. In Tennessee and the United States,
DOT is recommended as the standard of care
for all patients with TB disease. In 2002,
approximately 44% of TB cases reported in
Tennessee received strict DOT, 52% were treat-
ed with a combination of DOT and self-admin-
istered therapy, and only 2% of patients were
allowed completely self-administered therapy.
In 2003, the Tennessee TB Elimination
Program will continue to increase provider
and patient awareness of the benefits of utiliz-
ing DOT throughout the duration of TB treat-
ment.

Targeted Testing Initiative Program Outcomes
By Risk for TB/LTBI

March 1, 2002-December 31, 2002*
Total Screened and Total Tested Total TST +

Educated (%)

High –risk 19,200 18,700 2819  (15.0)
• Foreign-born 5,300 5000 1789 (35.8)†
• Other risk 13,800 13,700 1030 (7.5) ††

Low-risk 14,600 8,800 112  (1.3)

† 4 cases of TB detected in foreign-born persons
†† 1 case of TB detected in homeless person
*Estimated data



Section IV.
Environmental Health

We did not inherit the earth from our ancestors. 
We borrow it from our children.

Old Pennsylvania Dutch saying.



80

Communicable and Environmental Disease Services Annual Report    2002

Huge tire, Aedes aegypti mosquito breeding site.

Centers for Disease Control and Prevention
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Putting the ‘E’ in CEDS 
Issues surrounding the environment are divid-
ed among three different areas of state gov-
ernment. General Environmental Health (GEH)
is one of the thirteen sections of the Bureau of
Health Services. This section is charged with
maintaining healthful standards for potentially
harmful environments such as swimming pools
and ensuring that food service establishments
meet appropriate standards. The Tennessee
Department of Environment and Conservation
(TDEC) has the responsibility to ensure a clean
and safe environment in the state’s parks, nat-
ural areas, and communities.  Within the
Department of Health’s  Communicable and
Environmental Disease Services section, the
Environmental Epidemiology unit is responsi-
ble for environmental public health activities
that relate to chemical exposures and pollu-
tion.  The unit investigates disease clusters that
may be environmentally related, primarily
environmental exposure to chemicals or
radionuclides.  Most investigations are related
to  hazardous waste sites, but cases do arise
from emergencies and public complaint.  

Environmental Epidemiology is funded through
a cooperative agreement with the Agency for
Toxic Substances and Disease Registry
(ATSDR).  ATSDR is a federal public health
agency whose mission is to prevent exposure
to hazardous substances which may result in
adverse human health effects and diminished

quality of life.  Many of these exposures are
associated with waste sites, unplanned releas-
es, and other sources of pollution.

Environmental Epidemiology frequently collab-
orates with TDEC, the U.S. Environmental
Protection Agency (EPA), and other local and
state agencies. 

Environmental Epidemiology conducts a vari-
ety of activities to carry out its mission and to
serve the needs of the public.  These activities
include:  public health assessments (PHAs),
public health consultations (HCs), exposure
investigations, and health education.  PHAs
are written, certified publications that evaluate
data and information on the release of haz-
ardous substances into the environment in
order to assess any past, current, or future
impact on public health.  PHAs are a three-
step project starting with draft review, a public
comment period, and then the final printed
publication.  Environmental public health ques-
tions commonly answered include: 

•  How can chemicals at a hazardous waste
site affect public health?

•  Is there a present health hazard to people
living near the site?

•  Will there be a future public health haz-
ard from the site?

•  What actions are recommended to protect
public health from pollutants?

•  How can the State, ATSDR, or EPA best
protect public health? 

The most common environmental health inves-
tigation takes the form of a health consultation.
Consultations are similar to PHAs, but usually
discuss one specific, site-related public health
question.  HCs can determine whether removal
actions are necessary to protect the  public
health or address EPA requests such as review-
ing sampling plans and feasibility studies.  If
site conditions or data change, a series of
health consultations may be written for one
site.   These investigations are intended to pre-
vent or mitigate environmental exposure by

ATSDR
AGENCY FOR TOXIC SUBSTANCES

AND DISEASE REGISTRY
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recommending a public health action plan.
Recommendations might include restricting
land use, changing a drinking water source,
conducting additional environmental sam-
pling, restricting site access, implementing
health education campaigns, or removing con-
taminated material.  In 2002,  the Tennessee
Environmental Epidemiology unit published six
health consultations:

Yorkville, Gibson County: The Tennessee
Department of Environment and Conservation
(TDEC) alerted Environmental Epidemiology to
a backyard in Yorkville where soil was con-
taminated with lead and PCBs left over from
the site’s former use as an electric transformer
recycling facility.  Of primary concern was 
the possibility that children in the household
playing outdoors could ingest small amounts
of soil through hand-to-mouth behaviors.
Polychlorinated biphenyls (PCBs) and lead
concentrations in the soil were screened.  The
amounts of pollutants were below guidance
levels.  As a precautionary measure, TDEC
removed contaminated soil and replaced it
with new topsoil.

Rossville, Fayette County: Ross Metals, Inc. is
an inactive secondary lead smelter.  When
Environmental Epidemiology was brought in to
the case, the EPA was already at Phase II of
their remediation plan.  Mounds of residual
blast slag that contained high levels of metals
including lead, were being cleaned up.  The
EPA asked Environmental Epidemiology to
perform a site visit with members of ATSDR
staff to ensure that a family living nearby was
not being exposed to lead dust during the
remediation.

Lead is known to cause developmental delays
in children. Therefore, after wipe samples
showed increased levels of lead outside 
the home, the family was encouraged to 

have their blood screened. Blood lead levels
are commonly used to identify individuals 
exposed to lead.  Working through the Fayette
County Health Department, Environmental
Epidemiology assisted the family in determin-
ing that their children’s blood lead levels were
below the standard level of concern for young
children.

Chattanooga, Hamilton County: From 1954
to 1956, 79 multi-unit buildings were built by
the Chattanooga Housing Authority (CHA).
These homes were known as McCallie Homes.
After many years of use structural problems
were evident.  As part of a Hope VI project,
the old homes were demolished and new pub-
lic and private residential housing were
planned.  During the demolition, it was dis-
covered that foundry sand containing lead
was used to construct some of the building
foundations.

Environmental Epidemiology reviewed soil
contamination data to assist TDEC with deter-
mining clean up options.  Since the contami-
nation was limited to earth under the large
buildings, it was easily dug up and then prop-
erly disposed of. During the process, it was
necessary to prevent fugitive dust from carry-
ing lead away from the demolition area.
TDEC and CHA entered into a “Brownfields
Agreement” to remove the contamination and
make the land suitable for residential use. A
“Brownsfields Agreement” is a term used by
environmentalists to describe the cleaning of
polluted land for future clean use. 

Lewisburg, Marshall County: Following a
train derailment in 1990, chloroform and
styrene were released into Wilson Spring near
Big Rock Creek.  More than a decade later, the
styrene is no longer a problem; however, the
chloroform concentration in the surface water
still exceeds an acute exposure risk level.
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Several control measures have successfully
been put in place.  A series of riprap material
(crushed rock and concrete) creates turbulence
to aid the chloroform in volatilizing into the
atmosphere, and fences have limited access to
the site.  Therefore, no apparent public health
hazard remains.

Adamsville, McNairy County: A 3,000
square foot warehouse in an industrial zone of
Adamsville was acquired by a family who
desired to use the building as both a residence
and antique restoration business.  Local
rumors  suggested that the building once
housed chemicals.  TDEC had knowledge that
the building was indeed formerly used to store
some 300 drums of unknown contents.
Environmental Epidemiology was asked to
determine if polychlorinated biphenyls or
polycyclic aromatic hydrocarbons  discovered
in a soil screening test were likely to cause
health concerns.  In the end, the family moved
to another residence.  In addition, they were
advised to limit time working within the build-
ing until clean up was completed. 

Memphis, Shelby County: Within the fences of
the North Hollywood Dump landfill in
Memphis, the abandoned dredge pond fills a
scenic 38-acre gravel pit.  Now, the tree-lined
pond has fish that are both plentiful and siz-
able.  The abandoned dredge pond was used
by the community as both a recreational and
subsistence fishing pond.  

Chlordane pesticides from past manufacturing
and disposal are contained in sediment lining
the large pond.  Chlordane is a persistent pes-
ticide that is able to accumulate in the fatty tis-
sues of animals.  In this case, chlordane con-
centrations in fish were above recommended
safe consumptions limits.  Although recreation-
al catch-and-release fishing would not ordi-
narily be problematic, the pond is located in a

lower socioeconomic area where residents
were known to consume the fish caught.
Occasional incidental ingestion of chlordane
may not be a serious health risk; however, the
effect of chlordane on developing children in
the womb or through nursing mothers is
unknown.  In a community already faced with
a high percentage of low-birth-weight chil-
dren, a public health hazard warning was
issued recommending that future chlordane
exposure be prevented. Following is the plan
that was developed.

Together, Environmental Epidemiology, the
North Hollywood Dump Steering Committee,
and the Memphis-Shelby County Heath
Department developed and implemented a
public health education plan to protect 
the North Hollywood residents.
Recommendations presented in the publication
have promoted a number of changes, includ-
ing the removal of a makeshift boat ramp and
junked automobiles.  New easy-to-understand
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signage was posted.  To prevent access to the
site, a chainlink fence was installed in addition
to the concrete barriers pictured. A collabora-
tion of agencies, including TDH, EPA, and the
North Hollywood Dump Steering Committee,
created a fact sheet that was creatively distrib-
uted throughout the neighborhood on trash
collection day.

Environmental Epidemiology also can perform
exposure investigations to gather and analyze
site-specific information to evaluate whether
human populations have been exposed to
hazardous substances.  While no formal expo-
sure investigations were conducted in 2002,
Environmental Epidemiology did perform a
cluster investigation in Dickson County.
Agenesis of the corpus callosum is a rare neu-
rological condition where the connection
between the right and left brain hemispheres
does not develop correctly.  Four cases of age-
nesis of the corpus callosum were identified in
births between 1999 and 2001 by the Dickson
Foundations Early Intervention Services.  After
interviewing the mothers, reviewing medical
histories, and searching available literature,
the four cases were determined to be part of
different syndromes and, therefore, not a sin-
gle disease cluster.

Last but perhaps most important,
Environmental Epidemiology performs health
education to address concerns from communi-
ties living near hazardous waste sites.  Fact
sheets and brochures on the health effects of
toxic substances are frequently provided to the
general public, concerned communities, physi-
cians, and other health care providers.
Environmental Epidemiology presents general
environmental health or site-specific informa-
tion to community groups, other government
agencies, schools, and health professionals at
public meetings and community events.  

Health concerns related to mold and mildew
have become common topics in the news
media.  Environmental Epidemiology receives
frequent inquiries about mold in homes,
apartments, workplaces, and schools.  Sources
of excess moisture can harbor mold and
mildew.  For example, heavy rains lead to
mold concerns in flooded basements.  As a
health education tool, Environmental
Epidemiology staff  utilize booklets, created by
the U.S. Environmental Protection Agency, that
provide accurate information about mold and
moisture issues.  In response to the growing
mold concerns, the Tennessee Department of
Health developed a pamphlet, Guidance on
Mold Issues.  
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Tennessee Department of Health Guidance on Mold Issues

SYNOPSIS:
Current evidence indicates that allergies are the type of diseases most often associated with
molds.

There is no practical way to eliminate all molds and mold spores in the indoor environment;
the way to control indoor mold growth is to control moisture.

The Tennessee Department of Health and Department of Environment and Conservation do
not inspect homes, schools or other buildings or test for molds. While the Tennessee
Department of Health has the authority to close a building, it would be extremely unlikely to
close a building because of a health threat from molds.

The Tennessee Department of Health and Department of Environment and Conservation do
not recommend sampling to identify or quantify molds in homes, schools, or other buildings.
If someone can see or smell mold, the source of the excess moisture necessary for mold
growth should be determined.

Any mold contamination existing inside homes, schools, and other buildings should be
approached with common sense. Any source of moisture that could support mold growth
should be eliminated (i.e., leaking roof, flooded basement, plumbing leaks, etc).

After the source of the excess moisture has been eliminated, the mold should be cleaned up.
If a small amount of mold is growing on surfaces, it can be cleaned off with dilute chlorine
bleach or other commercial product that kills mold.

If porous material (such as carpet, upholstery, or wallboard) is saturated, then the saturated
material needs to be replaced.

DESCRIPTION:  Molds are microscopic fungi that live on plant or animal matter. Thousands
of species of mold have been identified. Most molds are thread-shaped (filamentous) organ-
isms that usually reproduce by the production of spores. These spores can be spread through
air or water. Some molds have beneficial uses, including the fermenting yeasts and the
antibiotic-forming molds. Some molds that grow on grains or some vegetables produce
chemicals that are toxic if eaten.
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Molds can be found year-round indoors and outdoors in virtually every environment. Mold
growth is encouraged by warm and humid conditions. Outdoors they are found in shady,
damp areas or places where leaves or other vegetation are decomposing. Indoors they are
found where humidity levels are high, such as basements and bathrooms. Areas where large
amounts of mold have been found include antique shops, greenhouses, saunas, farms, mills,
construction areas, flower shops, and summer cottages. There is no practical way to elimi-
nate all mold or mold spores in the indoor environment. The best way to control indoor mold
growth is to control moisture.

Some of the commonly found molds belong to the following genera: Cladosporium,
Penicillium, Alternaria, Aspergillus, and Mucor. The mold most talked about, but less com-
mon, is Stachybotrys chartarum (black mold). The Centers for Disease Control and
Prevention (CDC) does not have information about how often this mold is found in buildings
and homes. 

HEALTH EFFECTS: Some people are sensitive to molds. For these people, exposure to molds
can cause hay fever like allergic symptoms - symptoms such as nasal stuffiness, eye irrita-
tion, or wheezing. Severe reactions may occur among workers exposed to large amounts of
molds in occupational settings, such as farmers working around moldy hay. Severe reactions
may include fever and shortness of breath. Certain individuals with chronic respiratory dis-
ease (such as chronic obstructive pulmonary disorder or asthma) may experience difficulty
breathing if exposed to high mold levels. Individuals with immune suppression may be at
increased risk for infection from molds. Sensitive individuals should avoid outdoor areas that
are likely to have high concentrations of mold, such as compost piles, cut grass, and wood-
ed areas.

Molds that contain mycotoxins, “toxic” molds, should not be considered any differently from
other molds. There are very few reports that toxic molds inside homes or buildings can cause
unique or rare health conditions, such as pulmonary hemorrhage or memory loss. No one
has shown that the presence of toxic mold caused these conditions. There are no reliable
blood tests for fungal toxins or any tests that are specific for the effects of fungal toxins or
fungus exposure. A common-sense approach should be used for any mold contamination
existing inside buildings and homes. People should be referred to their physician if they have
questions about their health. 

SAMPLING: In most cases, it is not necessary to identify the species of mold growing in a
home or building. Additionally the CDC and the U.S. Environmental Protection Agency does
not recommend routine sampling for molds. Current evidence indicates that allergies are the
type of diseases most often associated with molds. Since the susceptibility of individuals can
vary greatly either because of the amount or type of mold, sampling and culturing are not
reliable in determining a health risk. If someone is sensitive to mold and mold is seen or
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smelled, it should be removed. Standards for judging what is an acceptable, tolerable, or
normal quantity of mold have not been established. 

AVOIDING MOLD PROBLEMS: To avoid mold growth in homes or other buildings, people
should:

•  Keep the humidity level in the building below 40%. 
•  Use an air conditioner or a dehumidifier during humid months. 
•  Be sure the building has adequate ventilation, including exhaust fans in kitchen and

bathrooms. 
•  Add mold inhibitors to paints before application. 
•  Clean bathrooms with mold killing products. 
•  Do not carpet bathrooms and basements. 
•  Remove or replace previously soaked carpets, upholstery, ceiling tiles, wallboard, or

other porous material.
•  Professional assistance may be needed to remediate the source of the moisture prob-

lem and with removal and replacement of large amounts of soaked material.

For more information contact the following:
CDC websites: http://www.cdc.gov/nceh/airpollution/mold
EPA websites: http://www.epa.gov/iaq/asthma/triggers/molds.html
Other: http://www.doctorfungus.org
Tennessee Department of Health: (615) 741-7247
Tennessee Department of Environment and Conservation: (615) 532-0554



Section V.
Investigations and Outbreaks

There is no reason to doubt, of course, the ability of the scientific method to
solve each of the specific problems of disease by discovering causes and reme-
dial procedures. Whether concerned with particular dangers to be overcome
or with specific requirements to be satisfied, all the separate problems of
human health and eventually will find their solution. But solving problems
of disease is not the same thing as creating health and happiness.

Rene’ Dubos, 1959
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Sidewalk food vending stand with customers, Philadelphia, 2000.

Dr. Edwin P. Ewing, Jr., Centers for Disease Control and Prevention
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Investigations and Outbreaks in
Tennessee in 2002
The following section presents significant
investigations that highlight efforts of the
Communicable and Environmental Disease
Services section (CEDS) and health depart-
ment personnel from across the state in 2002.
The investigations illustrate the burden of ill-
ness for patients and families as well as the
actions taken by public health professionals to
prevent a repetition of the events that
occurred. There are a wide variety of prob-
lems encountered in the public health setting;
strategies utilized to deal with them vary as
well. Publications of findings such as these can
lead to the prevention of future outbreaks
which have the potential to harm large num-
bers of people.

Cluster of unexplained illness among Amish
adolescents: evidence for group conversion
disorder
In October 2001, a nurse practitioner report-
ed unexplained neurologic illnesses in three
Amish adolescent girls in a southern rural
Tennessee county. Symptoms included
headaches, dizziness, abdominal pain,
anorexia, and lower extremity weakness to the
point of being bedridden. By February 2002,
five Amish girls from one county were identi-
fied with similar unexplained illnesses, and
two were hospitalized at a regional teaching
hospital.  Clinical information was gathered
from medical records, parents, and medical
providers.  Focus groups were also held with
church leaders, school teachers, and commu-
nity members. All five patients experienced
incapacitating voluntary motor deficits, but
despite extensive medical evaluations, no sig-
nificant organic pathology was identified. All
5 patients met DSM-IV criteria for conversion
disorder.  Significant psychosocial stressors
were identified within the families and the
community.  A meeting was held with the fam-

ilies, community leaders, and primary care
providers to discuss the diagnosis and strate-
gies to treat conversion disorder, including
improving family and community dynamics.
Since these interventions, three of five patients
have improved and one is back to her normal
state of health.

From Pigs to Pacifiers: An Outbreak of
Yersiniosis in Infants
Yersinia enterocolitica is an uncommonly
reported cause of foodborne disease out-
breaks. Swine are known reservoirs of the
pathogen. In January 2002, a FoodNet sur-
veillance officer reported a cluster of seven
cases of Yersinia, an unusual number of labo-
ratory-confirmed cases of this pathogen in one
of the laboratories she routinely visited. A
closer examination revealed that all of the
cases were black infants under the age of one
year. A decision was made to investigate the
outbreak. An hypothesis-generating question-
naire revealed that chitterlings had been pre-
pared in all of the homes prior to the onset of
the illness.

A case-control questionnaire was adminis-
tered to the parents of cases and age- and
race-matched controls, obtained from the hos-
pital of the diagnosing laboratory. Cases were
defined as residents of Tennessee less than one
year of age with culture-confirmed Y. entero-
colitica infection occurring between November
15, 2001 and February 15, 2002. Isolates of
Y. enterocolitica from cases were serotyped at
CDC. Samples of chitterlings from grocery
stores were cultured for Yersinia and
Salmonella.

Twelve cases of infant Yersinia infection were
identified. All were in black infants; ten cases
occurred in January, and ten were residents of
the same city. Ten cases and 51 controls were
interviewed in the case-control study. Mean
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age of cases was 215 days (range 106-360
days). Chitterlings are the cooked intestines of
swine and are frequently prepared for festive
occasions such as Thanksgiving and Christmas
by southern blacks.  In this outbreak, they had
been prepared in the homes of all cases short-
ly prior to their illness, compared with only
35% of controls (p<0.001). 

The epidemiologic curve depicts the cases by
week. Parents of seven cases acknowledged
exposures that may have led to infection of the
infant, such as handing the infant a pacifier
during cleaning of chitterlings, or splashing
contaminated water on a bottle. 
This outbreak of yersiniosis in black infants

was associated with preparation of chitterlings
in the home. While parents must be educated
about safe preparation of chitterlings, decont-
amination of chitterlings prior to sale with
methods such as irradiation should be strong-
ly considered.

Outbreak of methicillin-resistant
Staphylococcus aureus skin infections in
a jail associated with tattooing
From October 2001 – February 2002, 11
cases of skin or soft-tissue infections were
identified in a rural county jail in Dickson
County. Methicillin-resistant Staphylococcus
aureus was cultured from all six inmates with
active lesions at the time of the investigation.
A clonal strain was demonstrated by PFGE.  A

case-control study was performed.  Risk fac-
tors included close contact with another case-
patient and receiving a tattoo while in jail.
Public health interventions, including confis-
cating tattoo devices, treating patients, and
educating inmates regarding good hygiene,
were effective in controlling the outbreak. 

A Restaurant-Associated Outbreak of
Pontiac Fever
Most outbreaks reported from restaurants are
due to foodborne gastroenteritis. Outbreaks of
Pontiac fever are seldom reported, but may be
more common than generally recognized.
Pontiac fever is usually a mild and self-limited
illness. Urine antigen tests do not detect many
Legionella species that can cause Pontiac
fever, and cultures are usually negative.  In
April 2002, a local health department
received reports of a cluster of influenza-like
illness among patrons of a popular restaurant
with numerous fountains, decorative pools and
misting machines.

Restaurant patrons were identified using reser-
vation lists, credit card receipts and self-report.
A case-control interview was administered to
ill and well patrons, and clinical specimens
obtained. Cases were defined as persons with
fever plus myalgias or headache. An environ-
mental assessment was performed and water
specimens were cultured. Sera were tested for
antibody to Legionella species identified in
environmental testing.

Questionnaires were administered to 173 per-
sons; 120 (69%) met the case definition.
Common symptoms included myalgias (93%),
headache (88%), fatigue (80%), nausea
(55%), cough (45%) and dizziness (38%). Of
ill persons, 87% ate in the restaurant from
4/18 to 4/21. The mean incubation period
was 54 hours and mean duration 74 hours.
Viral cultures of nasopharyngeal specimens
from eight ill persons were negative; urine Ag
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tests on 24 patients were negative. Isolates cul-
tured from swab and water samples from an
ornamental pool in the restaurant were identi-
fied as L. anisa by slide agglutination and con-
firmed by sequencing the mip gene. Of 23 ill
persons with acute and convalescent sera
available, 12 (52%) had at least a four-fold
rise in antibody titer to >256 to L. anisa, and
an additional three (30%) had persistent titers
of >512; 0/20 unexposed controls had single
titers of >128.

This outbreak of Pontiac fever due to L. anisa
occurred after exposure to ornamental water
in a popular restaurant. Pontiac fever should
be considered in acute outbreaks of influenza-
like illness with a high attack rate and no other
identified etiology.

Human Rabies in Tennessee
Since the control of canine rabies in the United
States, most indigenous cases of human rabies
have been associated with exposure to bats or
with isolation of bat variants of the rabies
virus. For most of these cases, no bat bite was
documented. The last case of human rabies in
Tennessee was reported in 1994, and a rabies
virus variant associated with silver-haired and
eastern pipistrelle bats was isolated.

On August 31, 2002, a boy aged 13 years
residing in Franklin County, Tennessee died
from silver-haired/eastern pipistrelle bat-vari-
ant rabies virus.  Initial symptoms of headache
and neck pain began on August 21.  On
August 25, he presented to the local hospital

emergency department.  Symptoms at this time
included fever (102ºF), right arm weakness,
slurred speech, diplopia, nuchal rigidity, and
dysphagia.  The patient was transferred to a
regional children’s hospital.  On August 26,
the patient was having difficulty maintaining
his airway because of hypersalivation and
decreased mental status. He was intubated,
mechanically ventilated, and sedated because
of agitation.  Rabies was suspected on the
basis of focal neurologic symptoms and hyper-
salivation, and the Tennessee Department of
Health was notified.  On August 31, the
patient was pronounced brain dead, support
was withdrawn, and the patient died.  The
patient had reportedly handled a dead bat
around the date of July 4, 2002.

Patient samples, including serum, CSF, saliva,
and a nuchal skin biopsy were collected and
sent to CDC on August 27, 2002. No rabies
virus antibodies were detected  in these serum
and CSF samples. The nuchal skin biopsy was
negative for detection of rabies virus antigen
by the direct fluorescent antibody test.
Additional samples of serum, CSF, and saliva
were sent to CDC on August 29, 2002. Rabies
virus-specific antibody  was detected in both
the serum and CSF on August 30, 2002. The
nuchal skin biopsy and saliva from August 29
were positive for rabies virus RNA by reverse
transcription polymerase chain reaction (PCR).
The virus was identified by genetic sequence
analysis as a variant associated with silver-
haired and eastern pipistrelle bats.



Section VI.
Bioterrorism

Could it not be contrived to Send the Small Pox among those Disaffected Tribes of Indians?

Sir Jefferey Amherst, British commander-in-chief, American colonies, 
July 1763, writing  in reference to an uprising among the Pontiac. 

Two weeks previously, smallpox-infested blankets had been distributed 
to the Shawnee and Delaware peoples.
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Protective suits worn in a Biosafety Level Four laboratory, USA.

Centers for Disease Control and Prevention (undated)
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Preparedness for Bioterrorism
In March of 2002, the Communicable and
Environmental Disease Services section (CEDS)
was granted $20 million dollars in supple-
mental federal funding, earmarked for public
health and hospital preparedness and
response to bioterrorism.  Of these monies,
$17.6M came from the Centers for Disease
Control and Prevention (CDC) for upgrades to
state and local public health jurisdictions with
the remaining $2.4M coming from the Health
Resources and Services Administration for
hospital preparedness activities.  This supple-
mental funding represented a tremendous
boost to Tennessee’s bioterrorism prepared-
ness activities that had been ongoing well in
advance of the receipt of this funding.  

Early on, it was recognized that preparedness
in Tennessee for bioterrorism naturally equat-
ed to the state public health system’s ability to
respond to all kinds of public health threats.
This has been a recurring theme as the
Bioterrorism Preparedness Program applies its
funding toward areas of public health need.
Sixty-eight percent (68%) of these monies were
used for regional and local preparedness -- to
ensure preparedness at the state, local and
regional levels to respond to bioterrorism,
infectious disease outbreaks, and other public
health threats and emergencies. 

Public Health Preparedness
The creation of eight new microbiology posi-
tions in the Tennessee Department of Health
State Laboratory Services will help meet the
increasing demands on this facilty.
Enhancements to the laboratory’s diagnostic
capabilities were implemented in 2002 and
include the expansion of PCR methodologies
from the Nashville Laboratory to the Knoxville,
Jackson, and Memphis branches. Also,
expansion of the biosafety level three labora-
tory section was completed, improving the lab-

oratory’s ability to work with potentially more
virulent organisms  such as  tularemia, mul-
tidrug resistant tuberculosis, and anthrax.

In 2001 in each regional health department,
public health nurses, a physician, an emer-
gency response coordinator, a network com-
munications specialist, and an epidemiologist
were hired.  These additional positions effec-
tively augmented planning and epidemiologic
capacities within the traditionally understaffed
metropolitan and regional health departments.
Health departments have been able to more
vigorously respond to everything from West
Nile virus cases, to community tuberculosis
treatment and outreach, to suspect bioterror-
ism-related illnesses.  

The regional epidemiologists have also
worked to enhance regional disease surveil-
lance activities, particularly by implementing
24/7 systems to evaluate community and
health indicators of syndromes that might sig-
nal a large-scale exposure to bioterrorist
agents or other possible outbreaks.  In 2001,
each regional health department was charged
with developing such a system.  To date, each
regional health department office has imple-
mented aberration detection systems utilizing
multiple data sources, including 911 call cen-
ters, ambulance dispatch volume, chief com-
plaint information from hospital emergency
departments, as well as work and school
absenteeism.

Completion of high-speed internet access to all
95 county and 13 regional health departments
was completed in June 2002.  Personal com-
puters and other hardware and software were
installed to increase staff access to e-mail and
the internet, enhancing  high-speed communi-
cations capabilities.  In the event of communi-
cations failures during an emergency, redun-
dant communications systems, including e-
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mail, beepers, cell phones and faxes, are in
place and will be further augmented by the
addition of HAM radios.  These enhancements
will not only augment public health personnel’s
ability to communicate with each other, but will
improve communications with hospitals, EMS,
emergency management agencies, and law
enforcement.  In late 2001, CEDS also invest-
ed in a Tennessee Emergency Management
Agency maintained, computerized call-down
system upgrade for broadcast emergency noti-
fication of key public health personnel across
the state.  Routine tests, with the objective of
system improvement, of the call-down system
will take place regularly.  

With an emphasis on all-hazards planning,
each regional and metropolitan health depart-
ment assessed emergency response capacity
at the county level.  Regional emergency
response coordinators began working with
local public health emergency planning com-
mittees and regional emergency planning
committees to develop integrated county and
regional bioterrorism response plans in 2002.
A high priority in the development of these
plans was the inclusion of detailed plans con-
cerning the receipt, staging, storing, and dis-
tribution of assets from the Strategic National
Stockpile (formerly, the National
Pharmaceutical Stockpile).  In the fall of 2002,
the CEDS laid down a framework for a post-
event smallpox plan to vaccinate the entire
populace of Tennessee in ten days.  The plan
will be updated and refined as necessary in
response to current contingencies and capabil-
ities.  This plan, including a network of clinics,
each responsible for vaccinating 50,000 per-
sons in 10 days, will serve as the model for
mass antibiotic distribution plans in the event
of a large scale outbreak of other diseases. In
the winter of 2002, CEDS hired a Strategic
National Stockpile Coordinator and a Senior
Bioterrorism Planner.  These two key personnel

will be charged with further refinement and
development of a statewide Tennessee
Department of Health response plan. They will
also assist the Emergency Response
Coordinators in the regional health depart-
ments with the development of regional plans.  

It is important that health care providers be
able to identify unusual patterns or signs of
disease.  For this reason, a poster differentiat-
ing chickenpox from smallpox was distributed
to hospital emergency departments, dermatol-
ogists, infection control practitioners, and
infectious disease physicians across the state.
Quick clinical identification is important in
ensuring prompt reporting to appropriate
public health officials.  In turn, this will trans-
late into timely public health response.

The Tennessee Department of Health (TDH) has
continued to be an active participant in con-
ferences and meetings to educate  health pro-
fessionals and the public about the threats of
emerging infections and bioterrorism.  At
Belmont University in May 2002,  the depart-
ment hosted a conference on Bioterrorism and
Public Health with approximately 100 atten-
dees from the public, hospitals and the media.
In September 2002, TDH was a major sponsor
of the 3-day Tennessee Public Health
Association Conference, which had a bioter-
rorism theme with several nationally recog-
nized speakers and over 800 attendees.  In
October of 2002, 75 attendees from health
departments and clinical laboratories attended
the Tennessee Emerging Infections Presentation
Day at the Scarrett-Bennett Center in
Nashville.  Additionally, in April and May,
TDH conducted five regional smallpox tabletop
exercises with approximately 400 attendees
from health departments, law enforcement,
fire departments, emergency management,
ambulance services, and hospitals.
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Also of note is the focus of emergency
response plans on risk communication and
health information dissemination.  In a public
health emergency, such as the identification of
a case of smallpox, the overwhelming number
of people rushing to emergency rooms, hospi-
tals, and physicians will be the worried well.
The likely result will be the overwhelming of
the health care system.  Collaboration between
health educators, emergency response coordi-
nators, public information officers, and the
media resulted in the development of a risk
communication plan.  Future refinement of the
plan will include reaching traditionally under-
served groups including minorities, non-
English speakers, and the homeless popula-
tions.

Hospital Preparedness
As part of the 2002 bioterrorism funding,
$2.4 million was received by TDH from the
Department of Health and Human Services,
Health Resources and Services Administration
for a Bioterrorism Hospital Preparedness
Program.  These funds have been used to
upgrade the ability of hospitals and other
health care entities to respond to bioterrorist
attacks and other outbreaks of infectious dis-
ease.  

A Hospital Advisory Committee composed of
representatives from health care organizations
and governmental entities was established in
2002 to oversee the development of a multi-
tiered system in which local health care entities
are prepared to triage, isolate, treat, stabilize
and refer multiple casualties of a bioterrorist
incident to identified regional referral centers.

In cooperation with the Tennessee Hospital
Association, the TDH developed six regions
based on the normal referral pattern of
patients to the medical centers in each region.
In August 2002, the Hospital Preparedness
Program hired a program director who has
been charged with the oversight of the entire
program.

TDH contracted with General Physics
Corporation to conduct a hospital survey, to
be completed by February 2003, that assess-
es the hospitals’ preparedness to respond to a
bioterrorism attack.  After the final survey
results are presented to TDH, General Physics
will develop six regional bioterrorism response
plans by May 2003.  General Physics will then
facilitate hospitals --in collaboration with
regional/metropolitan heath departments and
other health care entities-- to develop these
regional plans to enable health care entities to
respond to incidents requiring mass immu-
nization, treatment, isolation, and quarantine
in the aftermath of a bioterrorism attack or
other outbreaks of infectious disease.  Once
the plans are developed, General Physics will
conduct six regional tabletop exercises in the
summer and fall of 2003 to test the plans and
the capability of the health care entities in
each region to provide care to the people in
their communities after a bioterrorism attack.
The information from the survey, regional
planning and the tabletop exercises will be
used to update the Tennessee Department of
Health Bioterrorism Response Plan.
Specifically, each exercise will address the
need to accommodate a surge of 500 acutely
ill patients.



Section VII.
Epidemic Intelligence Service

In order to renovate our state apparatus we must at all costs set out first, to learn, secondly, to
learn, and thirdly, to learn, and then to see to it that learning shall not remain a dead letter, or
a fashionable catch-phrase (and we should admit in all frankness that this happens very often
with us), that learning shall really become part of our very being, that it shall actually and fully
become a constituent element of our social life.

Lenin, March 2, 1923
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David Kirschke, MD, EIS Officer, Tennessee, 2002, carrying out investigations
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Epidemic Intelligence Service (EIS)
Centers for Disease Control and Prevention
The EIS was established in 1951 following the
start of the Korean War as an early warning
system against biological warfare and man-
made epidemics. The program, composed of
medical doctors, researchers, and scientists
who serve in two year assignments, today has
expanded into a surveillance and response
unit for all types of epidemics, including chron-
ic disease and injuries.

Over the past 50 years, EIS officers have
played pivotal roles in combating the root
causes of major epidemics. The EIS played a
key role in the global eradication of smallpox
by sending officers to the farthest reaches of
the world; discovering how the AIDS virus is
transmitted; investigating the first outbreaks of
Legionnaires’ disease, hantavirus and E. coli
O157; responding to the introduction of West
Nile virus in the U.S.; and responding to
bioterrorism attacks 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
country's top schools of public health, are EIS
alumni. Approximately 70% of alumni pursue
careers in public health after their EIS training.

EIS officers are physicians or personnel with
advanced degrees and training in public
health. Officers are assigned to positions at
the Centers for Disease Control and Prevention
headquarters in Atlanta, or positions based at
state health departments. In those positions,
they gain experience and provide important
support for a variety of epidemiologic investi-
gations.

The Tennessee Department of Health has been
hosting EIS officers since 1970.  Recent grad-
uates include Dr. Allen Craig, State
Epidemiologist, and Dr. Tim Jones, Deputy

State Epidemiologist.  Dr. David Kirschke
served as an EIS officer from July 2001 to July
2003 in Tennessee.  

Following is a sample of Dr. Kirschke’s investi-
gations thus far as an EIS officer:

•  Human rabies death in Tennessee 

•  Outbreak of methicillin-resistant
Staphylococcus aureus skin infections in
a jail associated with tattooing 

•  Outbreak of conversion disorder among
Amish adolescent girls

•  Connecticut bioterrorism-related anthrax
investigation 

•  Pseudomonas aeruginosa and Serratia
marcescens associated with a manufac-
turing defect in bronchoscopes

•  Q fever in Tennessee 

•  Outbreak of joint and soft-tissue infec-
tions associated with injections from a
multiple-dose medication vial 

•  Outbreak of aseptic meningitis associat-
ed with echovirus 13 

•  Outbreaks of photokeratitis and “sun-
burn” associated with damaged metal
halide lights

•  Analysis of the effects of Medicaid man-
aged care on childhood immunization
rates in Tennessee
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Epidemic Intelligence Service Officers, 1970-2003

Tennessee Department of Health

1970-1971    G. Doty Murphy, M.D.

1971-1972    David L. Freeman, M.D.

1972-1974    Bernard Guyer, M.D.

1974-1976    David S. Folland, M.D.

1976-1977    R. Campbell McIntyre, M.D.

1977-1979    Timothy J. Dondero, M.D.

1980-1982    Tracy L. Gustafson, M.D.

1982-1984    Michael D. Decker, M.D., M.P.H.

1984-1986    William T. Brinton, M.D. 

1986-1988    Melinda Wharton, M.D.

1988-1990    Ban Mishu, M.D.

1990-1992    Peter A. Briss, M.D. 

1992-1994    Steven M. Standaert, M.D. 

1995-1997    Allen S. Craig, M.D. 

1997-1999    Timothy F. Jones, M.D. 

1999-2001    Joseph F. Perez, DrPH

2001-2003    David L. Kirschke M.D. 



Section VIII.

Publications by Communicable and
Environmental Disease Services and

Tennessee Emerging Infections
Program Authors, 1998-2002

Even if you are on the right track, you will get
run over if you just sit there.

Will Rogers
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Ronald Ross, one of the discoverers of the malaria parasite (undated photo).

Centers for Disease Control and Prevention



107

Communicable and Environmental Disease Services Annual Report    2002
Alphabetical Listing of Publications
Allos BM.  Campylobacter jejuni infection as
a cause of the Guillain-Barre syndrome.
Infect Dis Clinics N America. March
1998;12:173-184.

Allos BM.  Postexposure prophylaxis of
healthcare personnel exposed to HIV.
Current Treatment Options Infect Dis
2002;4:57-65.

Ando T, Perez-Perez GI, Kusugami K,
Ohsuga M, Bloch KC, Blaser MJ. Anti-CagA
IgG responses correlate with IL-8 induction in
human gastric mucosal biopsy culture.  Clin
Diagnostic Lab Immunol. In press.

Aronoff DM, Bloch KC. Assessing the
Relationship Between the Use of Nonsteroidal
Anti-inflammatory Drugs and Necrotizing
Fasciitis Caused by Group A Streptococcus.
Manuscript accepted.

Barakat LA, Quentzel HL, Jernigan JA,
Kirschke DL, Griffith K, Spear SM, Kelley K,
Barden D, Mayo D, Stephens DS, Popovic T,
Marston C, Zaki SR, Guarner J, Shieh WJ,
Carver HW 2nd, Meyer RF, Swerdlow DL,
Mast EE, Hadler JL; The Anthrax Bioterrorism
Investigation Team. Fatal inhalational anthrax
in a 94-year-old Connecticut woman. JAMA
2002;287:863-8.

Bloch KC, Zwerling L, Pletcher MJ, Hahn J,
Gerberding J, Ostroff SM, Vugia D, Reingold
A. Mycobacterium kansasii infections in a
non-endemic region: Results of a 5-year 
population-based study. Ann Intern Med
1998;139:698-704.

Boyce T, Craig AS, Schaffner W, Terence S.
Dermody. Fever and encephalopathy in two
school-age boys. Pediatr Infect Dis J
1998;17:935, 939-940.

Chapman LE, Ellis BA, Koster FT et al. and
the Ribavirin Study Group (AS Craig 
member). Discriminators between hantavirus-
infected and -uninfected persons enrolled in a
trail of intravenous ribavirin for presumptive
hantavirus pulmonary syndrome. Clin Infect
Dis 2002;34:293-304.

Craig AS, Erwin PC, Schaffner W, Elliot JA,
Moore WL, Ussery XT, Patterson L, Dake AD,
Hannah SG, Butler JC.  Carriage of 
multidrug-resistant Streptococcus pneumoniae
and impact of chemoprophylaxis during an
outbreak of meningitis at a day care center.
Clin Infect Dis 1999; 29: 1257-1264.

Craig AS, Sockwell DC, Moore WL,
Schaffner W, Skinner JT, Shaw FE, Williams
IT, Bell BP. Use of hepatitis A vaccine to con-
trol a community-wide outbreak of hepatitis
A. Clin Infect Dis 1998;27:531-535.

D’Agata EMC, Thayer V, Schaffner W. An
outbreak of Acinetobacter baumannii: The
importance of cross-transmission. Infect Cont
Hosp Epidemiol 2000; 21: 588-591.

D’Agata EMC, Mount DB, Thayer V,
Schaffner W.  Hospital-acquired infections
among chronic hemodialysis patients. Am J
Kidney Dis 2000; 35: 1083-1088.

D’Agata EMC, Green WK, Schulman G, Li H,
Tang Y-W, Schaffner W.  Vancomycin-resist-
ant enterococci among chronic hemodialysis
patients: A prospective study on acquisition.
Clin Infect Dis 2001; 32: 23-29.

Erwin PC, Jones TF, Gerhardt RR, Halford SK,
Smith BA, Patterson LER, Gottfried KL,
Burkhalter KL, Nasci RS, Schaffner W. La
Crosse encephalitis in eastern Tennessee; 
clinical, environmental and entomological
characteristics from a blinded cohort study.
Am J Epidemiol 2002;155:1060-1065.



108

Communicable and Environmental Disease Services Annual Report    2002
Gerhardt, RR, Gottfried KL, Apperson CS,
Davis BS, Erwin PC, Smith AB, Panella NA,
Powell EE, Nasci RS.  First isolation of La
Crosse virus from naturally infected Aedes
albopictus.  Emerg Infec Dis 2001;7;807-
811.  

Erwin PC, Jones TF, Gerhardt RR, Halford SK,
Smith AB, Patterson LE, Gottfried KL,
Burkhalter KL, Nasci RS, Schaffner W.  La
Crosse Encephalitis in eastern Tennessee:
Clinical, environmental, and entomological
characteristics from a blinded cohort study.
Am J Epi 2002;155:1060-1065. 

Gottfried KL, Gerhardt RR, Nasci RS,
Crabtree MB, Karabatsos N, Burkhalter KL,
Davis BS, Panella NA, Paulson DJ.  Temporal
abundance, parity, survival rates, and
arbovirus isolation of field-collected container
inhabiting mosquitoes in eastern Tennessee.  
J Am Mos Cont Assoc 2002;18:164-172

Green K, Schulman G, Haas DW, Schaffner
W, D’Agata EMC.  Vancomycin prescribing
practices in hospitalized chronic hemodialysis
patients.  Am J Kidney Dis 2000; 35: 64-68.

Haas DW, Milton S, Kreiswirth BN, Brinsko
VL, Bifani PJ, Schaffner W.  Nosocomial
transmission of a drug sensitive W-variant
Mycobacterium tuberculosis strain among
patients with acquired immunodeficiency 
syndrome in Tennessee. Infect Cont Hosp
Epidemiol 1998; 19: 635-639.

Hutin YJF, Pool V, Cramer EH et al. and the
National Hepatitis A Investigation Team (AS
Craig – member). A multistate, foodborne
outbreak of hepatitis A. N Engl J Med
1999;340:595-602.

Hyde TB, Gay K, Stephens DS, Vugia DJ,
Pass M, Johnson S, Barrett NL, Schaffner W,
Cieslak PR, Maupin PS, Zell ER, Jorgensen

JH, Facklam RR, Whitney CG for the Active
Bacterial Core Surveillance/Emerging
Infections Program Network.  Macrolide
resistance among invasive Streptococcus
pneumoniae isolates.  JAMA 2001; 286:
1857-1862.

Jones TF, Craig AS, Patterson L, Ussery X,
Nasci R, Schaffner W. A newly recognized
focus of La Cross encephalitis in Tennessee.
Clin Infect Dis 1998;28:93-97. 

Jones TF, Craig AS, Paddock CD,
McKenchnie DB, Childs JE, Zaki SR,
Schaffner W. Familial cluster of Rocky
Mountain spotted fever. Clin Infect Dis
1999;28:853-859.

Jones TF, Swinger GS, Craig AS, McNeil M,
Kaufman L, Schaffner W. An outbreak of
histoplasmosis in bridge workers. Amer J
Med 1999;106:480-482.

Jones TF, Craig AS, Valway S, Woodley CL,
Schaffner W. Transmission of tuberculosis in
a jail. Annals Int Med 1999;131:557-563.
Jones TF, Moore WL, Craig AS, Reasons RL,
Schaffner W. Hidden threats: lead poisoning
from unusual sources. Pediatrics
1999;104:S1223-S1225.

Jones TF, Craig AS, Hoy D, Gunter EW,
Ashley DL, Barr DB, Brock JW, Schaffner W.
Mass hysteria from “toxic” gas exposure at a
high school. N Engl J Med 2000;342:96-
100.

Jones TF, Feler CA, Simmons BP, Melton K,
Craig AS, Moore WL, Smith MD, Schaffner
W. An outbreak of neurologic complications
including paralysis following a medication
error involving implanted intrathecal
catheters. Amer J Med 2002;112:31-36.



109

Communicable and Environmental Disease Services Annual Report    2002
Jones TF. The Tennessee foodborne illness 
surveillance network (FoodNet). 
Tennessee Medicine 2000;93:334-335.

Jones TF. Mass psychogenic illness. American
Family Physician 2000;62:2649-53,2655-6.

Jones TF, Moore WL. The phthisis still with us-
Tuberculosis: the white plague is not yet a
ghost of the past. Tennessee Medicine
2001;94:62-63.

Jones TF, Gerber DE. Knowledge of the 
causes of foodborne illness among public
health personnel. Emerging Infect Dis
2001;7:904-905.

Jones TF, Schaffner W. Miniature chest 
radiograph screening for tuberculosis in jails:
a cost-effectiveness analysis. Amer J Resp Crit
Care Med 2001;164:77-81.

Jones TF, Schaffner W. Mass psychogenic 
illness. J Irish Coll Phys Surg 2001;30:201-
204.

Jones TF, Garman RL, LeFleur B, Stephan S,
Schaffner W. Risk factors for tick exposure
and adherence to preventive recommenda-
tions. Am J Prev Med 2002;23:47-50.

Kirschke DL, Jones TF, Buckingham SC, Craig
AS, Schaffner W. Outbreak of aseptic 
meningitis associated with echovirus 13.
Pediatr Infect Dis J 2002; 21: 1034-1038.

Misawa N, Kawashima K, Kondo F, Allos
BM, Blaser MJ.  DNA diversity of the wla
gene cluster among serotype HS:19 and non-
HS:19 Campylobacter jejuni strains.  J
Endotox Research 2001;7:1-10.

Murphy TV, Gargiulli PM, Massoudi MS et al,
and the Rotavirus Intussusception
Investigation Team (AS Craig - member).

Intussusception in recipients of oral, rhesus-
based human reassortment rotavirus-tetrava-
lent vaccine (Rotashield®). N Eng J Med
2001;344:564-572.

Nachamkin I, Allos BM. Ho T.
Campylobacter jejuni infection and the
Guillain-Barre syndrome.  Clinical
Microbiology Reviews 1998;11:555-567.

Paddock CD, Folk SM, Shore GM, Machado
LJ, Huyke MM, Slater LN, Liddell AM, Buller
RS, Storch GA, Monson TP, Rimland D,
Sumner JW, Singleton J, Bloch K, Tang YW,
Standaert SM, Childs JE.  Infections with
Ehrlichia chaffeensis and Ehrlichia ewingii in
persons coinfected with HIV.  Clin Infect Dis
2001;33:1586-94.

Perz JF, Craig AS, Schaffner W. Mixed 
outbreak of parainfluenza type 1 and 
influenza B associated with tourism and air
travel. International J Infect Dis 2001;5:1-3.

Perz JF, Craig AS, Jorgensen DM, Hall S,
Schaffner W. Evaluation of innovative 
surveillance for drug resistant Streptococcus
pneumoniae. Amer J Epi 2001;154:1000-
1005.

Perz JF, Craig AS, Coffey CS, Jorgensen DM,
Mitchel E, Hall S, Schaffner W,Griffin,
MR.Changes in antibiotic prescribing for 
children after a community-wide campaign.
JAMA 2002; 287: 3103-3109. 

Raffanti SP, Schaffner W, Federspiel CF,
Blackwell RB, Ah Ching O, Kühne FW.  
A randomized, double-blind, placebo-con-
trolled trial of the immune modulator WF10
in patients with advanced  AIDS. Infection
1998; 26: 202-207.

Schrag SJ, Zell ER, Lynfield R, Roome A,
Arnold KE, Craig AS et al. Screening more



110

Communicable and Environmental Disease Services Annual Report    2002
effective than risk-based approach at 
preventing perinatal group B streptococcal
disease: a multistate cohort evaluation. New
Engl J Med 2002;347:233-239. 

Standaert SM, Clough LA, Schaffner W,
Adams JS, Neuzil KM.  Neurologic manifes-
tations of human monocytic ehrlichiosis.
Infect Dis Clin Pract 1998; 7: 358-362.

The Prevention of Group A Streptococcal
Infections Workgroup Participants (AS Craig
member). Prevention of invasive group A
streptococcal disease among household con-

tacts of case patients and among postpartum
and postsurgical patients: recommendations
from the Centers for Disease Control and
Prevention. Clin Infect Dis 2002;35:950-959.

Williams AA, Parashar UD, Stoica A, Ridzon
R, Kirschke D, Meyer R, McClellan J, Fischer
M, Nelson R, Cartter M, Hadler J, Jernigan J,
Mast EE, and Swerdlow DL, for the
Connecticut Anthrax Investigation Team.
Anthrax surveillance in Connecticut,
September-December, 2001. Emerg Infect Dis
2002;8:1078-82.


