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The Association of Public Health Laboratories (APHL) works to safeguard the public’s health by
strengthening public health laboratories in the United States and across the world. In collabora-
tion with members, APHL advances laboratory systems and practices, and promotes policies that
support healthy communities. The association’s founding members are directors of state public
health laboratories. Others include state laboratory staff, city and county laboratory directors, and

international representatives. APHL is a non-profit, 501(c)(3) organization.



A RECIPE FOR STRONGER FOOD SAFETY TESTING PROGRAMS:
Findings & Recommendations from the

APHL Food Safety L aboratory Capacity Assessment Project

April 2003

e
I o
F) .l L %
=T i i
1
|
I | T
o] !
=
s +

Association of Public Health Laboratories



ACKNOWLEDGEMENTS

APHL wishes to thank the following individuals who contributed to the writing of this report:

Stacey Y. Banfield-Capers, MA, Manager of Research and Information, APHL"

Dwayne L. Johnson, MPH, Food Safety Program Manager, APHL#

Sarah A. Lister, DVM, MPH, Director of Public Health Preparedness, APHL

Nancy E. Maddox, MPH, Consultant, Maren Enterprises

VeronicaC. Mamberg, MS, MT(ASCP), Director, New Hampshire Public Health Laboratory

In addition, APHL is grateful to the members of its Food Safety Workgroup. These individuas
contributed significant time and effort ensuring that both this report and the activities upon which
it is based were developed with scientific rigor to address the important food safety issues facing
the nation’s public health laboratories:

Veronica Mamberg, Director, New Hampshire Public Health Laboratory (Workgroup Chair);
John Besser, Clinical Laboratory Manager, Minnesota Public Health Laboratory; David
Carpenter, Research Associate Professor, Southern Illinois University School of Medicine;
Cheryl Connelly, Program Manager, Public Health Issues and Practice, National Association of
County and City Health Officials, Emilio Esteban, Epidemiologist, Centers for Disease Control
and Prevention ; Pauline Gutierrez, Supervisor, Environmental Microbiology Lab, New Mexico
Scientific Laboratory Division; Gregory Hayes, Director, Rhode Island Sate Laboratory; Crystal
James, Director, Food Safety Program, Council of Sate and Territorial Epidemiologists Vern
Juchau, Chief, City of Houston Bureau of Laboratory Services; Latoya Osmani, Program
Associate, Council of Sate and Territorial Epidemiologists; Richard Skibicki, Program Analyst,
Centersfor Disease Control and Prevention; Denise Toney, Lead Scientist, Special Projects,
Virginia Division of Consolidated Laboratory Services; and Anne Weber, Laboratory
Operations Manager, Montana Public Health Laboratory.

* Author’ scurrent position is Program Manager, NISH, (formerly National Industries for the Severely
Handi capped)

& Author’s current position is Consumer Safety Officer, Center for Food Safety and Applied Nutrition, FDA

" Dr. Esteban’s current position is Laboratory Director, Western Laboratory, FSIS/USDA

The APHL Food Safety Laboratory Capacity Assessment Project was supported under Cooperative Agreement
#U66/CCU303019 between the Centers for Disease Control and Prevention and the Association of Public Health
Laboratories. APHL isespecially grateful to the CDC Food Safety Office project staff, Dr. Arthur Liang, Dr. Emilio
Esteban, Dr. Donald Sharp, and Mr. Richard Skibicki, for their stalwart support throughout this project. Dr.
Esteban’s current position is Laboratory Director, Western Laboratory, FSIS/USDA.



APHL Food Safety Laboratory Capacity Assessment Project, April 2003 TABLE OF CONTENTS

TABLE OF CONTENTS
Page
TABLE OF CONTENTS. ...ttt ettt sttt b et e i etk e et e e nae e e b e e beesnne e I
LIST OF TABLES ...ttt a et e e b et e s ae et e e s be e et e e saeeanneenneas [
EXECUTIVE SUMMARY ...ttt sttt sttt st sttt be e sae e st e e sbe e et e e saeeanneenneeas 1
LISTING OF PROJECT RECOMMENDATIONS. ..ottt 3
INTRODUGTION ...ttt ettt ettt ettt e e teeeseeabeeaaeeeateesmeeaateeameeanbeeaseeanseesneeanseeaseeas 9
METHODOL OGY ...ttt ettt e et st e et e aaee e abeeasbe e beesmteebeeanbeeaseeamseesseeanseesseeenneenns 13
HIGHLIGHTSAND NEXT STEPS......c ittt 15
DETAILED RECOMMENDATIONS AND SURVEY FINDINGS........cccoceiiiiiiiiie e 19
LABORATORY INFRASTRUCTURE .....cititiitiiiieiee ettt ee et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaeeeaaaeeeaaaeaaaeaeens 19
AdmiNiStration/OrganiZatiON...........ccceiiuueieeieiiee et e et e e e st e e e e e e e s s e e e e e abe e e e s anreeeeaanneeas 19
LEOAI ISSUES.....eeeiiiei e i ittt e e e e e e e e e e s e aa et e e e e e e e e s aa bt b e e e e aeeeeeantrrraereaaeeeaaas 19
Laboratory CertifiCatiONS..........c.uiiureeeeiiiiee et e s e et e e s e e s sbee e e e s nnbb e e e e enbeeeessnreeeeeans 20
Coordination WIth PartNerS..........ceeiiiiiiee e s st et e e e e e s e e s snne e e e s nnnaeeeeennees 21
EmergenCy Planning.........oooi it e e e e e e e e nnaeeeeans 23
=700 o= SO TR PPP PP 24
= o 1 =SOSR 25
o0} o407 o PP URROPRROPRRPTRN 26
Testing/Safety EQUIPIMENL. .........eiiiiiieiieee ettt st e e e e anneas 26
ComMmUNICAtioNS EQUIPIMENL..........oiiiiiiie et e e e e e s e e e e e e e e e e e ennes 27
PEISONNEL......cc et 28
S = L1110 TSP PPRR 28
(O00/07 015" 11 [0 o PP 29
(011 0 0TS 1V (070 = 0 SRR 30
Training and ContinUiNG EUCALION.............cioiiiiiiiie e 30
INFOrMBELiON MBNAGEIMENT. ......ce ittt ettt s b e s be e e sbe e e sne e e snneeeanneeens 31
INformation Management SYSLEIMS .......co.uuii ittt enes 31
Data ACCUINBCY/SECUMTY ...eeiuveeeiieee st siee e stee ettt et e et e ettt e b e e st e e ebe e e enbeeesnbeeeanneeennes 31
Laboratory WED SIt........ccoiiiiiie ettt e e e e et e e e e e e e e e a e e e erraeaean 32
SUBMISSION OF SPECIMENS/ SAMPLES. ......eeittteteesiteatee st et e st ettt e sbe st sneessn e sbeesaneesneesnneennnens 32
ANALYTICAL ISSUES. ....eeiiiiuitiieiiittit ettt e e s e s e e e s s e e e s e nn e e e s s aanr e e e e ans 33
Recommended Test CapabilitieS.........ccooiiiiiiiiiiiee e 33
F NS Ss YA [ o = 1 o] o [P 36
PUISENEE ACTIVITIES....ceeeee ettt e e e e e e e et e e e e ssnt e e e e snsee e e e enneeeeennnaeeeeennees 36
SLOrAgE OF 1SOIGLES. ...ttt e e be e e e ae e s neeennneeens 36
DATA ANALY SISAND REPORTING .....cetuttatieiuteatesateeasteesseeatessseeasseessseasessseeassesssesasesssessnsesssesannes 37
APPENDIX A: ACRONYMSUSED IN THISREPORT ....oooiiiiiiiiieeiee e I
APPENDI X B: APHL FOOD SAFETY CONFERENCE PARTICIPANTS......ccoiiieiieiieeienns I
APPENDIX C: APHL LABORATORY CAPACITY ASSESSMENT SURVEY
QUESTIONNAIRE AUGUST 2001L......cccuuieiteeiieteieeaireesieeaieeesieessseesseeseeessesssseessesssseessessseessessnseees I




APHL Food Safety Laboratory Capacity Assessment Project, April 2003 LIST OF TABLES

LIST OF TABLES

Page
Table 1. Selected Recommendations for Government OfficialS..........ccooeveveiieiiiencsseeee 18
Table 2. State Public Health Laboratory Certifications - 2001 ..........cccooererirerienienene e 20
Table 3. State Laboratory Food Safety FUNCLIONS - 2001..........cccoieeieeieiieie e 22
Table 4. SPHL Food Safety Microbiology Testing Activities- 2001.........cccceeceevievcieeseesiieennn, 22
Table 5. Methods for Transport of Samples/Specimensto SPHLS (N=51) ......ccccceoeveieienicrienne. 24
Table 6. Minimum Recommended Molecular Diagnostic Equipment for SPHLs..........c.cc......... 26
Table 7. Minimum Recommended Food Chemistry Equipment for SPHLS..........cccccevveiiecnee. 27
Table 8. Minimum Recommended Telediagnostic Equipment for SPHLS ..., 27
Table 9. Number of Persons Trained/Proficient to Perform Testing - 2001 .........cccoccevvveneneene. 28
Table 10. SPHL Reported Staff Salary Ranges by Program and Training - 2001 ....................... 30

Table 11. Recommended Requirements/Test Capabilities for Foodborne Disease Pathogens ....34

Table 12. CDC-Recognized Agents Of BiOtEITONSM.......cceiirieiieiirieriesie e 35




APHL Food Safety Laboratory Capacity Assessment Project, April 2003 EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The Centersfor Disease Control and Prevention (CDC) estimates that 76 million illnesses, 300,000
hospitalizations, and 5,000 deathsin the United States each year are caused by foodbor ne illnesses.
Moreover, the agency predicts that the incidence of investigated foodborne outbreaks affecting at least ten
individuals will more than double in coming years. CDC's report of foodborne illnessin the U.S. in 2002
notes that while illnesses from Campylobacter and Listeria showed a sustained decline, those caused by
E. coli O157:H7 and Salmonella did not, indicating that increased efforts are needed to reduce further the
incidence of foodborneillnesses. The threat istwofold: researchers are identifying new foodborne
pathogens and toxins (including antimicrobial resistant bacteria), and the changing nature of food
production and commerce facilitates the widespread distribution of tainted food products. Since the
terrorist attacks of the fall of 2001, the possibility of a deliberate attack on the food supply has become
more tangible as well.

Foodbor neillness detection may begin when hospital and other clinical and public health

labor atories screen specimens from patients being treated for suspected foodbor neillness. With few
exceptions, state and loca public health [aboratories (SPHLS) are the primary facilities responsible for
confirming the presence of foodborne microbes and toxinsin clinical specimens, and for characterizing
these agents in support of epidemiologic investigations. Despite the importance of public health
laboratories in reducing the incidence of foodborne illness, there has been little work to date to define
optimal laboratory capability and capacity for this important public health activity. Without objective
benchmarks, deficiencies in staffing, training, or physical plant may go unrecognized and degrade
laboratories’ response capabilities, with potentially serious consequences. Moreover, any coherent action
plan for food safety response must be predicated upon a set of minimal, commaon response capabilities
across jurisdictions, with well-documented mechanisms for coordination with higher-level laboratories,
state epidemiologists, and other responders.

The APHL Food Safety L aboratory Capacity Assessment
Project isthefirst attempt to quantify both current and

ideal laboratory capacity in a comprehensive fashion.
Project findings are based on two sources of information.

Firgt, in August 2001, survey data were collected from 51
state and territoria public health laboratories to document
current capability. Second, optimal public health laboratory
capacity was defined by more than 70 laboratory experts at a
consensus conference sponsored by APHL in January 2002.
Their benchmarks for food safety testing capacity are
presented as aseries of recommendations herein.

The APHL Food Safety Project
began before the terrorist attacks of
thefall of 2001. Survey results
reflect pre-September 11"
capacities.

Recommendations pre-date
anumber of laws and regulations
designed to increase security in
laboratories handling potential
agents of bioterrorism. In addition,
funding levels to state food safety
laboratory programs may have
undergone substantial changes,
often with increases in federa
support for bioterrorism
preparedness, and concurrent
decreases in state support.

Although project findings primarily address state public
health laboratory needs, they also apply to large local
public health laboratories, particularly thosein populous
metropolitan areas or in geographically remote locations.
Project findings will also be of interest to health officials, food
and drug officials, legidators, and other decision makers at the
state and national levels who are responsible for allocating
public health funds, setting policy, and/or coordinating the
response to foodborne disease outbreaks.
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The APHL Food Safety Laboratory Capacity Assessment Project was developed in cooperation with the
CDC National Center for Infectious Diseases and is part of alarger effort, the National Food Safety
Initigtive, a multi-agency effort begun in 1997 to reduce the incidence of foodborne illness in the United
States.

I mportant Project Findings

State public health laboratories are faced with a shortage of doctoral-level food safety
microbiologists and chemists to conduct food safety testing. This challengeisat least in part
attributable to non-competitive public sector salaries. Building and sustaining an adequate public
hedlth |aboratory workforce will require along-term national strategy.

A complex mix of entitiesand jurisdictions areinvolved in the response to foodbor ne ilinesses.
Depending on the health threat and the specific make-up of food safety services in each state, the
response may require coordination among clinica, public health, veterinary, agriculture and other
laboratories, and may involve laboratorians, epidemiologists, food and drug officials, and others. In
addition, federa partner agencies - including CDC, the Food Safety and Inspection Service of the
U.S. Department of Agriculture, (FSIS'USDA) and the U.S. Food and Drug Administration (FDA) -
may be involved.

Gapsin emergency preparedness may hamper state public health laboratory readiness for
major foodborne disease outbreaks and food-related terrorist incidents. At least athird of
responding laboratories indicated that they lack adequate space, staff, and/or equipment to handle a
foodborne disease emergency. Many reported that they have inadequate communication tools
(wireless phones, pagers, etc.) for use in an emergency.

State public health laboratories may face a “ chemistry gap.” While capability for food safety
microbiology is present in al SPHLs, only half report having basic food chemistry capability. When
laboratories are unable to explore a variety of etiologies, public health efforts to respond to increases
in acute and chronic disease prevalence may be hampered.

Policymakers play a pivotal rolein assuring that labor atories have adequate funding, legal
authority and infrastructureto respond to food safety emergercies. Chronic funding shortfalls
and incomplete reporting and referral of samples from clinical laboratories are persistent challenges
for state and local public health laboratories responding to food safety concerns.

Through the Food Safety L aboratory Capacity Assessment Project, APHL hasidentified
the essential elementsto achieve optimal food safety testing capacity for our nation.

With sufficient commitment and resour ces, policymakers, health officials, and
labor atorians can work together to make them a reality.
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LISTING OF PROJECT RECOMMENDATIONS
(Recommendations and supporting information are explained in detail in the full project report.)

LABORATORY | NFRASTRUCTURE
Administration/Organization
Legal Issues

Each state public health laboratory (SPHL) should have clear legal authority to conduct outbreak investigations,
even if thisauthority does not rest directly with the laboratory.

State law should mandate that hospital and clinical laboratories that receive specimens associated with
foodborne illnesses refer positive test resultsand isolates to the patient’ s state and/or local public health
laboratory.

SPHL s testing specimens for legal or regulatory purposes must have chain-of-custody procedures in place.

Each SPHL should have a policy clearly defining entities to which public health |aboratories have the authority
to ship isolates (e.g., universities, CDC, other federal agencies, other public health laboratories). The policy
must conform to state and federal regulations.

States should verify compliance with all relevant state and federal laws and regulations regarding licensure
agreements with commercial companies for the use of proprietary technologies, supplies or reagents.

Laboratory Certifications

Every SPHL should be accredited for its scope of testing by a recognized accrediting authority using
internationally recognized criteria.

All SPHLs should complete PulseNet certifications for E. coli O157:H7, Listeria monocytogenes, Salmonella
Typhimurium, and Shigella sonnei.

CDC officials should communicate PulseNet certification and proficiency test resultsin written format to all
submitters within 60 calendar days.

Coordination with Partners

The organization of laboratoriesis not as significant as their ability to communicate, coordinate funding, and
share resources. Working relationships among state public health programs should be formally defined in a
written communication plan before a crisis arises.

. |deally, the SPHL, state office of epidemiology, and state food protection program should be located in the
same building, but regardless of location, communication and interaction must take place.

. Each public health laboratory should initiate an agreement with the state epidemiol ogy office whereby the
epidemiology program routinely provides feedback to the laboratory on the status of outbreak investigations anc
on disease clustersidentified by the laboratory. If the epidemiology program fails to provide this feedback, the
laboratory should proactively follow up with epidemiology.

. State public health officials should ensure that decisions involving laboratory and epidemiol ogic data be made
by teams that include staff from the SPHL and other appropriate state programs and/or agencies.

. Each SPHL should have formal accessto alaboratory testingall known foodborne pathogensin clinical
specimens and food, and water samples.
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Crisis Planning

14. Each SPHL should have awritten plan- developed in cooperation with the state office of epidemiology, the
state food protection program, state department of agriculture, and other relevant agencies- outlining the roles
and responsibilities of each entity in the event of afoodborne disease outbreak.

15. Emergency plans should include provisions to secure adequate |aboratory space for surge capacity through
agreements with local or regional facilities.

16. Each SPHL should have aplan for rapid delivery of samples/specimens to the laboratory during an emergency.
Budget

17. The SPHL budget should be based on defined optimal capacity and capability. The budget should include a
fund to support enhanced laboratory activities during a public health emergency and a fund to support
continuing education activities.

18. Federal public health agencies should contribute funding to build and maintain state and local public health
laboratory infrastructure. SPHL s should proactively participate in requests for federal funding.

Facilities

19. Each SPHL should have physical space sufficient to accommodate bench testing, equipment storage, office and
administrative support functions, and surge capacity. Every SPHL should have lockable evidence space.

20. Each SPHL should have a secure area - with appropriate environmental controls- for receipt and storage of
samples and specimens.

21. Each SPHL should have accessto an animal facility in which to perform bioassays for detection of foodborne
illnessin humans.

22. Each SPHL should have accessto a satellite downlink system and other appropriate distance-learning
equipment within the building housing the laboratory.

23. Each SPHL should have a back-up power supply.

Equipment

Testing/Safety Equipment

24. Each SPHL should have equipment available to perform all necessary culture and identification testing, rapid
diagnostics, and characterization of isolates for investigation of foodborne disease pathogens. (See pathogens/
toxins listed in Table 11 of the full report.) In addition to the equipment needed for traditional food
microbiology testing, at a minimumeach SPHL should have the molecular diagnostic equipment listed in Table
6 of the full report.

. Each SPHL should have at |east one biological safety cabinet, readily available for food safety testing.

. Each SPHL should have at |east one Biological Safety Level-3 (BSL-3) isolation room readily available for
food safety testing, with one reserved as back-up for emergency use.

. Each SPHL should have at |east one radiation detector to screen samples upon arrival at the laboratory.
. Each SPHL should have the equipment to perform organic and inorganic analyses to detect, separate, and

quantify chemical contaminantsin food. At a minimum, SPHLs should have each piece of equipment listed in
Table 7 of the full report.
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29.

Each SPHL should have access to specialized equipment, such asa DNA Sequencer.

Communications Equipment

30.

31

32.

All SPHL s should have a conplete set of telediagnostic equipment available on-site.

To ensure communication with critical partnersin emergency situations, each SPHL should possess, at a
minimum, pagers or mobile phones for essential staff and atwo-way radio for the laboratory.

Every SPHL should have an adequate number of computers with sufficient capability - including Web-based
reporting - to carry out the work of the lab.

Per sonnel

Staffing

33.

34.

35.

36.

Every state, regardless of population, should have laboratory staff trained in a) quality assurance, b) molecular
microbiology, ¢) food microbiology, and d) analytical chemistry. In addition, every SPHL must have clerica
and support staff in sufficient numbers to serve the needs of the state population.

SPHL s should have staff with doctoral-level expertise in both microbiology and chemistry.

Each SPHL should have a preplanned on-call schedule, with support available 24 hours a day, 7 days aweek.

Every SPHL should have dedicated computer support personnel.

Compensation

37.

38.

39.

40.

Staff salaries should be based upon training and experience, with experienced new staff compensated at arate
above the standard entry-level salary for their position. In addition, SPHL s should provide a clear career
development path for laboratorians to advance professionally through the organization.

SPHL s should offer competitive compensation packages (including benefits and local cost-of-living
adjustments) to hire and retain qualified personnel.

The salary ranges for professional laboratory staff within a state (e.g., microbiologists, chemists, forensic
analysts) should be comparable, although individual pay may vary based on education and experience.

State |aboratories should have adequate resources availabl e to provide overtime and on-call pay to employees.

Training and Continuing Education

41.

42.

Food chemists and microbiologists should be required to participate in continuing education (CE) programs. For
states that do not require professional licensure, laboratorians should be required to earn at least twelve hours of
CE credits per year, with the number of hours documented in personnel files.

Analysts should be provided with hands-on and Web-based bench training opportunities specific to food safety
testing and sampl e collection, as appropriate to each analyst’ s subject area. Appropriate federal and/or state
agencies should provide theinfrastructure for thistraining at state and/or federal facilities. The National
Laboratory Training Network (NLTN) and state training coordinators should maintain aresource file for food
safety training opportunities.

. Each state |aboratory should have a designated training coordinator.

. Each SPHL should cross-train employees within and between food and clinical |aboratories, with career

advancement as one incentive for cross-training.
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Information M anagement
I nformation Management Systems

45. Every SPHL should have alaboratory information management system (LIMS) that complies with National
Electronic Disease Surveillance System (NEDSS) communication standards.

46. Every LIMS should interface with state and local epidemiology and environmental health computer systems to
facilitate rapid electronic data exchange.

47. Each LIMS should be capable of electronically transmitting data to the CDC computer system, Public Health
Laboratory Information System.

Data Accuracy/Security
48. The accuracy of dataentry of all test results should be verified at the time of entry.
49. Every SPHL should have awritten policy to protect the confidentiality of patient data.

50. Data security measures should include locked files, password and ID protected access to sensitive laboratory
areas, and other safeguards depending on the type of media (paper file, electronic file, etc.).

Laboratory Web site
51. Each SPHL should have aWeb site that provides necessary information in a user-friendly manner.
SUBMISSION OF SPECIMENS/SAMPLES

52. Each SPHL should have written collection protocols for specimens and samples within the scope of testing
performed.

53. Each SPHL should have written rejection criteriafor specimens and samples within the scope of testing
performed.

54. Each SPHL should have a standard requisition form for specimens and samples within its scope of testing. The
reguisition form should meet the needs of the program, be readily available to subnitters, and include alist of
collection requirements to maintain the identity and integrity of test specimens/samples.

. Each SPHL should provide collection kits for specimens and samples of all typesor provide detailed
submission information (acceptable packaging, temperature control requirements, etc.) and laboratory contact
information.

56. Each state laboratory should confirm the identity of all isolates, regardless of submitter or point of origin.

57. Each SPHL should have an accessioning system with a unique number assigned to each specimen/sample for
tracking and identification.

ANALYTICAL I SSUES

Recommended Test Capabilities

58. All laboratory test methods should be available electronically.

59. Each state should fund at |east one governmental laboratory capable of testing foodborne disease pathogensin a
timely manner in clinical specimens, aswell as food and water samples. At a minimum, each state should be
able to perform confirmatory testing for the foodborne illness agentsindicated in Tablell of the full report.
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60. All SPHL s should have the capability to perform food chemistry tests for non-infectious, foodborne disease
agents of public health significance - including environmental contaminants, natural toxins, chemical agents,
and radiation - or should have access to another laboratory with such capability. At a minimum, state
laboratories should have access to testing for a number of chemical agents listed in the full report.

. Every SPHL that uses rapid test kits to identify foodborne pathogens should also culture isolates for further
characterization and sub-typing whenever possible.

. Each SPHL should have the capability to prepare mediain-house, if it cannot be acquired commercially during
foodborne disease outbreaks.

63. Each SPHL should be capable of testing clinical specimens and food and water samples for agents of
bioterrorism.

64. All SPHLs should have full ovaand parasite identification capabilities.

Assay Validation

65. Each SPHL should have written protocols defining how new assays should be validated.

66. Each SPHL should be able to execute unvalidated procedures and report results in emergency circumstances.

However, |aboratories should a) perform all such testing using positive and negative controls, and b) attempt to
confirm results whenever possible.

PulseNet Activities
(See also recommendations 7, 8, 75, and 83.)

67. Each SPHL should confirm the identification of isolates that are further sub-typed. Sequential confirmation
should be performed for surveillance purposes and simultaneous confirmation performed during outbreaks.

68. SPHL s should perform routine, reak-time pulsed-field gel electrophoresis (PFGE) sub-typing of the following
isolates: E. coli O157:H7, Listeria monocytogenes, all Salmonella serotypes, and Shigella sonnei. In addition,
all SPHL s should be capable of typing Campylobacter, C. perfringens, Vibrio, and Yersinia upon request.

69. Each SPHL should have the ability to perform second enzyme sub-typing during outbreaks.

Storage of | solates

70. Each SPHL should storeisolates of reportable diseases for one year.

71. All etiologic agents and infectious materials should be stored with at |east two levels of security (e.g., locked
storage cabinetsin arestricted access area). A tiered system for various levels of risk should be developed and
implemented at each state |ab, with appropriate security measures (including background checks of staff
members) for each risk level.

DATA ANALYSISAND REPORTING

72. Each SPHL should enter test resultsinto PHLIS daily, with data electronically uploaded.

73. Each SPHL should report outbreak testing results on adaily basis, via both phone and computer, to the
specimen submitter, state epidemiologist, and other relevant stakeholders (e.g., CDC, local health department).

74. All e-mail containing test result data should be sent with verification of receipt requested.

75. PulseNet patterns and case information should be uploaded daily. Each SPHL should respond to PulseNet
postings within 24 hours.
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76. Results of teststhat are not physician-ordered, but are administered as part of an investigation for a suspected
foodborne disease outbreak, should be reported in the same manner as any test performed at the request of a
physician.

. SPHL s should report unvalidated or research-procedure results with appropriate disclaimers.

. The testing methods used in studies for which Institutional Review Board approval is required must receive IRB
review as part of the approval. Test result should be reported in the manner specified in the IRB approval
document.

. Isolates found in non-clinical samples (e.g., food) should be reported in acommon database such asthe
Electronic Laboratory Exchange Network (eLEXNET). Resources should be provided by the SPHL to
encourage submission of samples and isolates by identifying laboratories.

. Local, state, and federal agencies should work together to standardize |aboratory culture and sub-typing
methods and reporting standards so that test data can be integrated and shared.

. Laboratories testing out-of-state food samples should send test reports to the submitting state rather than the
state in which the food sample originated (if the two are different).

. Each SPHL should analyze laboratory data - visually and electronically - for cluster trends before reporting it to
epidemiology. A “threshold” for cluster identification should consist of a statistically significant deviation from
background levels rather than a specified number of cases.

. SPHL s should assign a unique name to each pathogen strain (exact match) and include this name in reports of
PFGE results. In addition, laboratories should work with epidemiology officials to document information on
strain relatedness as needed (including dendrograms and lists of related strains).
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INTRODUCTION

Foodborne IlIness |s Common in the United States

The Centers for Disease Control and Prevention (CDC) estimates that 76 million illnesses, 300,000
hospitalizations, and 5,000 deaths in the United States are caused by foodborne illnesses each year.!
Moreover, the agency predicts that the incidence of investigated foodborne outbreaks affecting at least ten
individuals will more than double in coming years. CDC's report of foodborne illness in the U.S. in 2002
notes that while illnesses from Campylobacter and Listeria showed a sustained decline, those caused by
E. coli O157:H7 and Salmonella did not, indicating that increased efforts are needed to reduce further the
incidence of foodborne illnesses® The threat is twofold: researchers are identifying new foodborne
pathogens and toxins (including antimicrobia resistant bacteria), and the changing nature of food
production and commerce facilitates the widespread distribution of tainted food products. Since the
terrorist attacks of the fall of 2001, the possibility of a deliberate attack on the food supply has become
more tangible as well.

The causes and long-term conseguences of most foodborne illnesses are unknown, and research continues
to raise concerns about emerging threats from microorganisms and chemica contaminants such as
pesticides. Familiar foodborne pathogens are showing up in new foods, even as new foodborne pathogens
and toxins - including antimicrobial-resistant bacteria - are identified.

In recent years, the nature of reported outbreaks has changed markedly. While outbreaks in localized
small groups still occur, multi-cluster epidemics involving people in multiple states are encountered more
often each year. Large-scale food production, the globalization of the food supply, and increased
consumption of foods prepared outside the home all increase the risk for inadvertent, widespread
distribution of contaminated food products. The CDC estimates that the incidence of investigated
foodborne outbreaks affecting at least ten individuals was 3.6 per million population in 1998, but that this
figure V\gill more than double to 8 per million in coming years (excluding chemica or biological terrorist
events).

Public Health Laboratories Take the Lead in Responding to Foodborne IlIness

Foodborne illness detection may begin when hospital and other clinical and public health laboratories
screen specimens from patients being treated for suspected foodborne illness. With few exceptions, state
and loca public health laboratories are the primary facilities responsible for confirming the presence of
foodborne microbes and toxins in clinical specimens, and for characterizing these agents in support of
epidemiologic investigations. The CDC notes that state public health laboratories (SPHLS) act as “next-
to-last reference centers for definitive identification of pathogenic microorganisms,” with capabilities that
extend beyond the routine work of clinical diagnostic laboratories.*

Degspite the important role public health [aboratories play to safeguard the public health, there has been
little work to date to define ideal laboratory capacity to detect and respond to a foodborne disease
outbreak. Without such objective benchmarks, it is difficult to pinpoint and prioritize legitimate
laboratory needs; crucia gaps in equipment or staffing may be overlooked by health officials or

1 Mead PS, Slutsker L, et al. Food-related illness and death in the United States. Emerging | nfectious Diseases
1999;5(5). Available at www.cdc.gov/ncidod/ei d/vol 5no5/mead.htm, accessed on April 29, 2003
2 Preliminary FoodNet Data on the Incidence of Foodborne IlInesses— Selected Sites, United States, 2002. MMWR
52(15): 340-343, April 18, 2003
3CDC. Essential Epidemiology and Laboratory Components of a State Foodborne Disease Prevention and Control
frogram. Official Memo to State Epidemiologists. Atlanta, GA; February 23, 2000.
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policymakers until extraordinary or tragic events focus their attention. The U.S. General Accounting
Office found that “reductions in public health laboratory staffing and training have affected the ability of
state and local authorities to identify biological agents.”® A coherent response to food safety hazards and
foodborne diseases must be predicated upon a set of minimal, common response capabilities across
jurisdictions, with well-documented mechanisms to boost |aboratory capacity and coordinate with higher-
level laboratories, state epidemiologists, and other responders.

The Association of Public Health Laboratories (APHL) has identified food safety as a core function of
public health laboratories, noting three core capacities necessary to monitor and investigate foodborne
health threats:®
- The ahility to test specimens from people, foods, and beverages implicated in foodborne illness
outbreaks to identify causes and sources.
The ability to anayze food samples to detect, identify, and quantify toxic contaminants such as
pesticide residues, heavy metals and volatile organic compounds.
The ability to provide, or ensure, radiation control studies to monitor radioactive contamination of
water, milk, shellfish, and other foods.

In 1999, the association published the results of a survey that characterizes the pastiche of state
laboratories and other agencies responsible for regulatory compliance testing of foods and food products,
and testing of suspect foods in outbreak situations. These data illustrate the complex nature of the U.S.
food safety system and underscore the need for measurable benchmarks to gauge the capacity of that
system over time.” The APHL Strategic Plan states the objective to, “ Promote the continued development
of an integrated network of public and private laboratories to assure the quality and coordination of
testing.”® The association supports this objective through numerous activities, including its involvement
in developing connectivity through demonstration projects of the National Laboratory System (NLS)
concept. The NLS will enhance communication and cooperation between public and private laboratories
assuring the coordinated delivery of public health laboratory services to detect and respond to public
health threats’

Finaly, APHL members and staff participated in the development of the CDC report “Essential
Epidemiology and Laboratory Components of a Sate Foodbor ne Disease Prevention and Control
Program,” asignificant step in documenting adequate public health capacity related to food safety. It
outlines the basic identification capabilities laboratories must possess for amost two-dozen foodborne
pathogens. In addition, the report provides a short list of necessary, specialized laboratory services, such
as parasite identification, and spells out core staffing guidelines for laboratory personnd. '

®U.S. General Accounting Office. Bioterrorism: Federal Research and Preparedness Activities. Washington, DC:
GAO-01-915; September 2001.

® Witt-Kushner J, Astles RJ, et. al. Core functions and capabilities of state public health laboratories; areport of the
Association of Public Health Laboratories. MMWR 2002;51(RR14):1-8.

" APHL. Laboratory Responsibilities for Food Safety: Results of 1999 APHL Food Safety Survey. Washington, DC;
September 1999.

8 APHL Strategic Plan 2002-2005, June 2002, available at http://www.aphl.org/About_APHL/newstrategicplan.pdf,
accessed April 23, 2003

 More information on the NLSiis available at http://www.phppo.cdc.gov/mip/nis.asp, accessed April 25, 2003
10CcDC. Essential Epidemiology and Laboratory Components of a State Foodborne Disease Prevention and Control
Program. Official Memo to State Epidemiologists. Atlanta, GA; February 23, 2000.
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Food Safety and Emergency Preparedness

The CDC has identified a number of foodborne pathogens as agents that could be used by terrorists to
causeillness. The “Category B” agents listed in Table 12, when used to inflict intentional harm, have the
potential to cause morbidity and mortality, and can be easily disseminated'* A responsive food safety
system provides laboratory capability to test for these agents, the ability to recognize small or unusual
clusters of illness promptly, and the capacity needed to handle heavy testing volumes during alarge-scale
event.

APHL is afounding member of the Laboratory Response Network for Bioterrorism (LRN),"? a CDC-
supported nationwide network of private and government laboratories providing sentinel and reference
testing for agents of bioterrorism. Reference testing, performed at geographically dispersed public health
and other government laboratories nationwide, is conducted using standardized protocols and common
reagents. Methods and reagents for foodborne pathogens are being developed and delivered to reference
laboratoriesin the LRN. The LRN is anational asset, with state public health laboratories as its
backbone, assuring quality and timeliness in testing for bioterrorist agents, and assuring national surge
capacity in an event.

The threat of terrorism requires that laboratorians have access to written protocols, training, and
eguipment to test for rare or exotic agents that could be used to contaminate food or drinking water. State
laboratories must be well connected to other public health programs, to clinical laboratories (where many
human specimens will likely be first examined), to federal laboratories and agencies, to law enforcement
agencies, and to emergency responders (who may collect human or environmental samples at the scene of
an emergency). Finaly, the laboratories and |aboratorians themselves must have adequate protection to
prevent inadvertent exposure to harmful agents or the unauthorized remova of dangerous biologica
agents.

While the Food Safety Laboratory Capacity Assessment Project was begun before the terrorist attacks
in the fall of 2001, those events have necessarily influenced the final recommendations contained
herein. Public health |aboratories experience testing thousands of potential anthrax samples

underscores the need for arobust laboratory system that can rapidly assess threats and can draw upon
reserve assets to increase throughput - and sustain that increase over a period of weeks or months.

The APHL Food Safety Laboratory Capacity Assessment Project

The APHL Food Safety Laboratory Capacity Assessment Project is the first attempt to quantify both
current and optimal laboratory capacity in a comprehensive fashion. Project findings are based on data
from 51 state and territorial public health laboratories, and the considered input of experts in state public
health and agriculture laboratories, federal agencies, and other professional organizations - notably the
Council of State and Territoria Epidemiologists (CSTE) and the National Association of County and City
Hedth Officias (NACCHO). The project was developed in cooperation with the CDC Nationa Center
for Infectious Diseases and is part of alarger effort, the National Food Safety Initiative, a multi-agency
effort begun in 1997 to reduce the incidence of foodborne iliness in the United States.

1 cDC. Biological and chemical terrorism: Strategic plan for preparednessand response. MMWR.
2000;49(RR04):1-14.

12 More information on the LRN is available at http://www.phppo.cdc.gov/nitn/pdf/L RN99.pdf, accessed April 24,

2003
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Although project findings primarily address state public health [aboratory needs, they aso apply to large
local public health laboratories, particularly those in popul ous metropolitan areas or in geographically
remote locations. Project findings will also be of interest to hedlth officials, food and drug officials,
legidators, and other decision makers at the state and national levels who are responsible for allocating
public health funds, setting policy, and/or coordinating the response to foodborne disease outbreaks.

APHL and partners recognize that any successful food safety response must involve close cooperation
among a number of local, state, and federal entities, and especialy between state epidemiol ogists and
state laboratorians. The CDC has funded complementary projects to assess the food safety response
capabilities of state epidemiology programs and of local health agencies (carried out by NACCHO and
CSTE, respectively).™® " Taken together, the findings from these two projects and the laboratory project
presented here should provide a starting point for the development of state food safety response plans that
clearly delineate the resources and roles of essential public health programs and the necessary points-of -
contact among them.

13 NACCHO. Food Safety Programs in the United States. Results From NACCHO's 2000 Food Safety Assessment
Project. Washington, DC; January 2002

14 CSTE. National Assessment of Epidemiologic Capacity in Food Safety: Findings and Recommendations. Atlanta,
GA; September 2002.
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METHODOLOGY
APHL Food Safety Laboratory Capacity Assessment Questionnaire

The APHL Food Safety Laboratory Capacity Assessment Questionnaire was devel oped by the APHL
Food Safety Workgroup to document public health laboratories current food safety testing abilities. The
workgroup includes representatives of state and local public health laboratories, the CDC, CSTE, and
NACCHO. The survey is organized around Clinical Laboratory Improvement Act (CLIA) focus areas
since these are the only widely used laboratory standards that encompass all important aspects of
laboratory operations, ranging from staffing to physical plant to administrative systems. The four CLIA
focus areas are infrastructure, pre-analytical issues, anaytical issues, and post-analytical issues.

Theinitia survey was piloted in six representative public health [aboratories (Florida Bureau of
Laboratories, Los Angeles County Public Health Laboratory, Maine Health and Environmental Testing
Laboratory, Mississppi State Public Health Laboratory, Texas Bureau of Laboratories, and Wisconsin
State Laboratory of Hygiene). After revisions, the fina survey was approved by the APHL Food Safety
Workgroup and the APHL Board of Directors. It was mailed in July 2001 to the directors of |aboratories
in the 50 states, four territories, and the District of Columbia. The survey instrument is available in
Appendix C.

Survey results were received at APHL headquartersin August 2001 and entered into SPSS for Windows
(Release 11.0) for analysis. Descriptive statistics were generated since no theoretical model was tested.
Efforts were made to use the appropriate statistic to describe prevaent national trends and the range of
responses, while moderating the effect of non-representative outliers.

Fifty-one (51) of 55 laboratories (93%) completed the questionnaire, and, unless otherwise noted, survey
statistics are based upon data from all respondents. Non-responders were contacted by phone and email
until two weeks past the survey response deadline. Non-responders included one state and three territorial
public health laboratories.

APHL Food Safety Consensus Conference

The two-day APHL Food Safety Consensus Conference was convened on January 31, 2002, in Austin,
Texas. Attendees are listed in Appendix B, and include laboratory experts drawn from state public health
and/or agricultura laboratories in 33 states and the District of Columbia, federal agencies, CDC, the Food
and Drug Administration (FDA) and the Food Safety and Inspection Service of the U. S. Department of
Agriculture (FSISUSDA), and professional associations, APHL, CSTE, and NACCHO. Conference
participants were provided with a report of the findings of the APHL Food Safety Laboratory Capacity
Assessment Questionnaire. Using the survey responses as a guide, attendees were asked to develop a set
of consensus recommendations for optimal laboratory capacity and capability.

Study Limitations

Because of its length and comprehensive nature, completing the APHL Food Safety Laboratory Capacity
Assessment Questionnaire often required input from multiple laboratory staff. Asis the case whenever
multiple respondents complete a survey, the possibility for differing interpretations of questions exists.

By itsalf, this report cannot be assumed to identify all factors necessary to ensure a safe food supply. The
needs of laboratories that were not surveyed by APHL or that did not participate in the consensus
conference also must be considered. Finaly, because there is great diversity among the population of
public hedlth laboratories included in this report, readers are advised to exercise care in making
comparative analyses.
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HIGHLIGHTSAND NEXT STEPS

The Food Safety Project survey, conducted in August 2001, pre-dated the terrorist attacks of 2001. In
their aftermath policymakers and laboratorians have shifted priorities and adopted the wisdom of lessons
learned that fall. Two pieces of legidation have tightened the restrictions |aboratories must apply for those
working with potential bioterrorism agents. State public health |aboratories have received increased
federal funding to build basic infrastructure for bioterrorism preparedness. These funds may or may not
have affected food safety programs, and may have been offset in some cases by deep cuts in state budgets.
An awareness of the risk of intentional contamination of the food supply has expanded opportunities for
training and collaboration, while at the same time tying laboratorians to the bench as heightened terror
aerts have resulted in travel restrictions. The landscape of the food safety |aboratory has changed in
ways that would have been unusua in any other similar timeframe.

Food Safety Laboratory Workforce Shortage

All states and other U.S. jurisdictions must have the personnel needed to conduct core food safety
functions. Y et, amost three-quarters of APHL survey respondents indicated that they were “having
trouble recruiting qualified personndl” in 2001, and the mgjority of these respondents noted the inability
to offer salaries competitive with ather public and private sector opportunities as a primary factor.

While optimum staffing will vary with the size of the population served and the expected volume and
complexity of food safety testing and reporting, at a minimum every jurisdiction must have staff with
doctoral-level expertise in microbiology and chemistry, supported by additional staff as necessary. A
significant number of the nation’s SPHL s do not meet this standard. Half of survey respondents (26)
reported having no full time doctoral-level microbiologist within the food safety testing program and
amost a quarter (11) indicated the presence of just one doctoral-level microbiologist assigned to food
safety testing. While only half the respondents (26) noted that the SPHL conducted food testing for
chemicals, only eight of these reported having a doctoral-level chemist on staff to support these activities.

Skilled workforce shortages exist across the spectrum of public health laboratory activities. Unlike
equipment, which can be purchased, growing and sustaining an adequate food safety |aboratory
workforce will require along-term national strategy.

Complex Mix of Agencies Responding to Food Safety Challenges

State public health laboratory activities include analysis of human (clinical) specimens, such as blood or
stool specimens, for foodborne disease agents including bacteria, viruses, parasites and toxins.
Laboratories may analyze clinical specimens or isolates referred by clinical laboratories within the
healthcare system, or may dbtain these specimens or isolates directly in the course of outbreak
investigations. Encouraging referral of specimens and isolates from clinical laboratories, to support
epidemiologic investigation, remains a public health chalenge. Most SPHLs are involved in
confirmation and characterization of foodborne disease agents, using a variety of techniques, including
molecular sub-typing coordinated through national databases in the PulseNet program. Food and water
samples are tested in the public health laboratory in some states and in a separate agriculture or
environmental quality laboratory in others. The public health response to illness and outbreaks identified
by the laboratory is coordinated with epidemiologists in the health department.

A dtate response to foodborne illnesses may require coordination of the activities of multiple laboratories,
and will involve laboratorians, epidemiologists, food and drug officials and others, depending on the
nature of the health threat and the specific make-up of food safety servicesin each state. In addition,
federa agencies are involved as needed. The U.S. Department of Agriculture, Food Safety and Inspection
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Service (USDA/FSIS) inspects meat, poultry and liquid egg products in interstate commerce, and will
coordinate trace-back and recall of products implicated in an outbresk. The Food and Drug
Administration (FDA) isresponsible for all other types of food in commerce, and offers similar support to
states. The Centers for Disease Control and Prevention (CDC) may be asked by states to assist in
outbreak investigation; their assistance is especially helpful when illnesses occur in multiple states.
Before asourceisimplicated in a multi-state outbreak, al three federal agencies may be involved in an
outbreak investigation, along with one or more agencies in each affected state.

Gaps in Emergency Preparedness

A third or more of responding laboratories indicated that they lack adequate space, staff, and/or
equipment to handle a foodborne disease emergency. Thirty-one (31) percent reported that they have
inadequate communication tools (e.g. cellular phones, pagers) to use during a foodborne disease
emergency. Many laboratories reported that if needed in an emergency, they would request help from the
CDC or other state or federa agencies, borrow communications equipment, re-deploy staff to foodborne
disease testing, and/or require staff to work overtime.

About 40% of laboratories noted that they do not have a written plan for responding to a foodborne
disease emergency either because such a plan is deemed “not necessary” or because the epidemiology
program maintains such aplan. Survey responses pre-dated the terrorist attacks of 2001, and it is
expected that most states now do have such plansin place.

The “Chemistry Gap”

Only about half the SPHLs report conducting food chemistry testing. Whether food chemistry is
routinely conducted by another state laboratory or represents an absolute gap in capability in some states
could not be determined from this project. If food chemistry capability is an absolute gap in some states,
it would mirror asimilar gap in SPHL capability to conduct chemical testing on clinical specimens and
other types of environmental samples. In arecent APHL study of SPHL chemical terrorism capability,
states r?gorted varied activitiesin this area, but few states reported any breadth of capability for chemical
testing.

Just as building basic public hedlth infrastructure for infectious disease control is the cornerstone of
bioterrorism readiness, basic capabilitiesin analytical chemistry, delivered to states, will improve national
readiness for chemical terrorism events. Such assets can be tapped for routine use to support state
biomonitoring activities, the means to correlate environmental exposures with health outcomes. With
chronic diseases leading the list of causes of death in Americans, states must be able to ask the right
questions, and support these investigations analytically, when they are faced with cancer clusters, asthma
epidemics, and other chronic disease challenges.'®

Recommendations for Government Officials

While the vast mgjority of the more than eighty recommendations developed at the APHL Food Safety
Consensus Conference are directed at |aboratorians themselves, a handful involve actions that can only be
taken by state and federal policymakers (Table 1). Though few in number, these include some of the
most important recommendations to emerge from the project because they spell out the conditions
necessary to enable state |aboratories to achieve optimum analytical capabilities for food safety.

15« An Assessment of State Public Health Laboratory Capability and Capacity to Respond to Chemical Terrorism.”
APHL report, in press.

18 For more information on biomonitoring programs, see http://www.cdc.gov/nceh/dls/biomonitoring.htm, accessed
April 29, 2003.
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For example, laboratories cannot meet their objectives without adequate legal authority - for the SPHL or
its administrative agency - to conduct investigations of foodborne disease outbreaks. Only lawmakers can
grant this authority. Similarly, outbreak investigations can be delayed or handicapped when laboratorians
and other health officials are not aerted to the presence of high-priority disease agentsin local or state
populations. Again, only lawmakers can mandate that positive test results and isolates for high-priority
pathogens be quickly forwarded from parties in the healthcare system to public health officials.

Policymakers are called upon to provide the funding to support recommendations contained herein.
Recognizing that public health laboratories are an integra part of the nation’s homeland security system,
federal public health agencies are tasked with supporting and sustaining an adequate state and local public
health laboratory infrastructure.

Other recommendations call for increased rigor and professionalism in the fields of |aboratory science and
public health. Government officials and professional organizations should work together to standardize
laboratory testing and reporting methods so data can be integrated and shared at the state and national
levels. Policymakers should mandate professiona licensure and/or minimum continuing education
requirements for food chemists and microbiologists. And CDC officials should communicate the results
of PulseNet proficiency tests in atimely manner.

Next Steps

APHL intends to conduct a follow-up survey of SPHLs to determine how laboratories stack up against the
project recommendations, and to gauge changes resuiting from heightened terrorism preparedness
activities. Workforce trends, a perennia challenge, will recelve specia emphasis.

A follow-up survey will also allow exploration of unexpected findings from the first survey. For
example, only about half the SPHLs report conducting food chemistry testing. On re-survey SPHLs
lacking food chemistry capability will be asked to explain whether this activity resides in a different state
agency, to determine whether this type of testing is available in al states. Food chemistry capability will
be better described by asking questions about testing for specific types of agents, such as industrial and
agricultural chemicals, drug residues, mycotoxins and histamines, and by further exploring the types of
foods (meat, produce, milk, water etc.) routinely subjected to chemical testing. Questions about
radiochemistry capability will be proposed smilarly.

APHL plans to conduct a series of tabletop exercises to explore the response to foodborne illness
challengesin a sample of SPHL s representing the spectrum of food safety testing activities. Scenarios
will be developed to reflect expected challenges, to determine the responsiveness of the laboratories to
situations likely to occur; a multi-state outbreak is an example. Systems will also be tested using unlikely
scenarios or those with little historical precedent, to determine the flexibility of the laboratoriesin
response to nove situations; a suspected terrorist event involving food, and a foodborne outbreak linked
to an unusual food vehicle are examples. The exercises will shed light on the effectiveness of activities
leading to laboratory investigation, analytical capability, results reporting, and the interaction of a variety
of experts and jurisdictions in achieving an effective public health outcome.
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Table1l. Sdected Recommendationsfor Government Officials

#1

#2

#38

#17

#18

#41

#80

Each state public health laboratory (SPHL) should have clear legal authority to conduct
outbreak investigations, even if thisauthority does not rest directly with the laboratory.

State law should mandate that hospital and clinical laboratories that receive specimens
associated with foodborneillnesses refer positive test results and isolatesto the patient’s
state and/or local public health laboratory.

CDC officials should communicate PulseNet certification and proficiency test resultsin
written format to all submitterswithin 60 calendar days.

The SPHL budget should be based on defined optimal capacity and capability. The
budget should include a fund to support enhanced labor atory activities during a public
health emergency and a fund to support continuing education activities.

Federal public health agencies should contribute funding to build and maintain state and
local public health laboratory infrastructure. SPHL s should proactively participatein
requestsfor federal funding.

Food chemists and microbiologists should be required to participatein continuing
education (CE) programs. For statesthat do not currently require professional licensure,
labor atorians should berequired to earn at least twelve hours of CE credits per year, with
the number of hours documented in personnd files.

Local, state, and federal agencies should work together to standar dize laboratory culture
and sub-typing methods and reporting standar ds so that test data can beintegrated and

shared.
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DETAILED RECOMMENDATIONS AND SURVEY FINDINGS

LABORATORY | NFRASTRUCTURE

Administration/Organization

Legal Issues

1

Each state public health laboratory (SPHL) should have clear legal authority to conduct
outbreak investigations, even if thisauthority does not rest directly with the laboratory. In

cases where the state |aboratory does not have direct legal authority, the agency with administrative
oversight of the laboratory should possess such authority. Currently, the mgjority of SPHLs (47
laboratories representing 92% of survey respondents) have “ adequate legal authority” based on
state laws (61%) and/or regulations (69%) to conduct testing for foodborne disease investigations.
While fewer state laboratories have direct legal authority to collect laboratory or clinical reports on
notifiable foodborne diseases (33%) or suspected foodborne diseases (26%), this authority
generaly rests with the state epidemiology office. In no case did respondents indicate that the
public health system lacked legal authority.

State law should mandate that hospital and clinical laboratories that receive specimens
associated with foodborneillnesses refer positivetest results and isolates to the patient’s state
and/or local public health laboratory. In 2001, mandatory isolate referrd for reportable
foodborne pathogens occurred in 20 SPHLs (of 50 reporting), with most of these laboratories
receiving voluntary submissions of isolates from laboratories within the state. Laboratories in states
where such submissions are not mandated may consider devel oping a means to encourage voluntary
submission of samples, such as providing collection kits and pre-paid addressed mailers. Thirty
SPHLS (of 50 reporting) indicated that they lack the authority to obtain specimens and/or isolates
for foodborne disease testing during an outbreak. Only 41% (of 46 respondents) affirmed that out-
of-state laboratories generally forward positive results of tests for reportable foodborne diseases to
the SPHL.

SPHL stesting specimensfor legal or regulatory purposes must have chain-of-custody
proceduresin place. About two-thirds of survey respondents (33 of 49 reporting) noted that they
do not have chain-of-custody proceduresin place.’

Each SPHL should have a policy clearly defining entities to which public health labor atories
have the authority to ship isolates (e.g., universties, CDC, other federal agencies, other public
health laboratories). The policy must conform to state and federal regulations. Just under a
third of APHL survey respondents (31%) reported that such a policy wasin place in 2001.

States should verify compliance with all relevant state and federal laws and regulations
regar ding licensur e agreements with commercial companiesfor the use of proprietary
technologies, supplies or reagents. Only afew respondents (8 of 45 reporting) noted that they
possess licensure agreements with commercia vendors.

7 This statistic pre-dates the terror attacks of 2001. Asall SPHLswereinvolved in anthrax testing to support the
Federal Bureau of Investigation’s Amerithrax investigation (see http://www.fbi.gov/anthrax/amerithraxlinks.htm,
accessed April 29, 2003) it is expected that on re-survey most or all SPHLs will be compliant with this
recommendation.
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Laboratory Certifications

6. Every SPHL should be accredited for its scope of testing by a recognized accr editing
authority using internationally recognized criteria. All SPHLs are required to meet the
certification requirements of the Clinical Laboratory Improvement Act (CLIA). Passed by Congress
in 1967, CLIA provides for federal regulation of all U.S. laboratories that receive Medicare
reimbursements or are involved in interstate commerce. Additionally, conference participants
endorsed the resolution on laboratory accreditation issued by the Association of Food and Drug
Officialsin 1999."® This statement supports laboratories acceptance of 1SO 17025 “as a minimum
standard to define laboratory operations and quality practices,” provided that:

This standard is accepted by all accrediting bodies.

Only a single auditing body is necessary to ensure that the standards are being maintained by
alaboratory.

Acceptance of 1SO 17025 is contingent upon the necessary proficiency testing and laboratory
operations being in place and auditable to the type of testing - medical, food safety, or
environmenta - that distinguishes the analysis performed by the laboratory.

Asshown in Table 2, al survey respondents reported CLIA certification, but only one indicated
current compliance with 1SO 17025 standards. Other certifications may reflect the variety of food
and beverage testing conducted by SPHLSs.

Table 2. State Public Health Laboratory Certifications- 2001

Number of
SPHL sreporting
Certification (n=51)

CLIA

EPA

Interstate Milk Shippers

State

College of American Pathologists
Interstate Shellfish Sanitation Conference
NELAC

7. All SPHL s should complete PulseNet certificationsfor E. coli O157:H7, Listeria
monocytogenes, Salmonella Typhimurium, and Shigella sonnei. PulseNet is the CDC network of
public health laboratories that perform a DNA "fingerprinting" method called pulsed-field gel
electrophoresis (PFGE) on foodborne bacteria. The network permits rapid comparison of
fingerprint patterns through an electronic database, providing critical data for the early recognition
and timely investigation of outbresks, thus reducing the burden of foodborne disease. PulseNet
participants include all 50 state public hedlth laboratories.™

Of 51survey respondents, most had submitted data for PulseNet certifications for E. coli O157:H7
(44) and Salmonella Typhimurium (39). Lessthan half had done so for Listeria monocytogenes
(20) and Shigella sonnei (19).

18 Association of Food and Drug Officials. Resolution 99-10, “Endorsing Vision for SO 17025 Standards of
Accreditation.” I1ssued during the AFDO annual meeting, San Antonio, Texas, June 1999.
19 Moreinformation about PulseNet is available at the CDC PulseNet home page, http://www.cdc.gov/pul senet/

20



APHL Food Safety Laboratory Capacity Assessment Project, April 2003 DETAILED RECOMMENDATIONS

8.

CDC officials should communicate PulseNet certification and proficiency test resultsin
written format to all submitterswithin 60 calendar days. As of the time of survey completion,
dightly more than half of the SPHL s that submitted data for certification had received results for E.
coli O157:H7 and Salmonella Typhimurium. Slightly less than haf of those submitting data for
Shigella sonnei had received results, and about a third of those for Listeria monocytogenes had
received results. Cooperative activities between CDC and APHL to improve timely reporting are
ongoing, and it is likely that these measures will show marked improvement upon re-survey.

Coordination with Partners

An overview of state food safety laboratory activitiesis provided in Table 3. State public health
laboratory activities in food safety microbiology are depicted in Table 4.

0.

10.

11.

The organization of laboratoriesisnot as significant astheir ability to communicate,

coordinate funding, and shar e resour ces. Working relationships among state public health
programs should be formally defined in a written communication plan before a crisisarises

Ideally, the SPHL, state office of epidemiology, and state food protection program should be
located in the same building, but regardless of location, communication and interaction must
take place. Just 24% of survey respondents indicated that the SPHL and state office of
epidemiology are located within the same building, while 88% are located within the same agency
administratively.

Most respondents rate the relationship between the SPHL and state epidemiology program as a
positive one, earning an average score of 8.6 on aten-point scale, where 10 equates to excellent.
Asked to rate state epidemiologists “capacity to act on laboratory data,” respondents assigned an
average score of 7.8. However, only two-thirds of respondents felt that |aboratory capability is
being “adequately utilized” by the state epidemiology program. According to laboratorians, factors
that limit epidemiologists full utilization of laboratory resources include limited staff, poor
interdepartmental communication, lack of defined policies, lack of electronic data systems, lack of
statistical support, and lack of perceived importance. Of these, the factor most commonly cited was
limited staff (noted by roughly 40% of respondents).

Fully 80% of respondents reported that the SPHL is routingly notified by the state epidemiologist
when outbreaks are suspected, while 18% are “occasionadly” notified. Only one respondent
reported that the laboratory is generally not notified.

Each public health laboratory should initiate an agreement with the state epidemiology office
wher eby the epidemiology program routinely provides feedback to the laboratory on the
status of outbreak investigations and on disease clustersidentified by the laboratory. If the
epidemiology program failsto provide this feedback, the laboratory should proactively follow
up with epidemiology. On a scale from 1 to 10 (with 10 being excellent) survey respondents
assigned an average score of 7.5 to “feedback from epidemiology regarding ongoing or completed
invegtigations.” Forty-four percent of respondents (of 50 reporting) noted that they “aways’
receive feedback from the epidemiology program regarding investigations initiated as a result of
specific |aboratory results. Fifty-one percent noted that they “sometimes’ receive this feedback, and
only two respondents indicated that they “never” receive feedback.

Three quarters of respondents indicated that they routinely follow up with the epidemiology
program if no feedback is received on disease clusters identified by the laboratory.
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Table 3. State Laboratory Food Safety Functions - 2001

State L aboratories Conducting the Function
(# respondents=51. Row totals may exceed 51 if multiple
state laboratories conduct the food safety function)

Food Safety Function Public Health | Agriculture Environmental Other*

Food Micraobiology:
Outbresk investigation 49 9 4
Surveillance 27 19 3

Clinical microbiology:

(human specimens)
Outbreak investigation 51
Surveillance 46

Epidemiologic 51
investigation
Food Chemistry:*
Outbresk investigation 24
Surveillance 17

Environmental Health
Specialist Program 32
(sanitarians)
* Other includes federal, private sector and law enforcement |aboratories
* 26 respondents stated that the SPHL conducted food chemistry testing, either outbreak investigation or
surveillance. All SPHLs conducted food microbiology.

Table4. SPHL Food Safety Microbiology Testing Activities- 2001

Number of statesreporting Range of reported
that testing is conducted (n=51) annual test volume
Non-

Specimensor samplestested Yes No response High
Human (clinical) specimens
for any agent 50

for bacteria 49 16,000

for viruses 28 500

for parasites 40 6,410

Food samples
for any agent -

for bacteria 7000
for viruses 200
for parasites 70

Water samples
for bacteria

for viruses 30
for parasites 100
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12.

13.

State public health officials should ensurethat decisionsinvolving laboratory and
epidemiologic data be made by teamsthat include staff from the SPHL and other appropriate
state programs and/or agencies. All identified disease cluster s should be investigated by the
state epidemiology program, and all team member s should be notified Twenty-five
laboratories reported identifying clusters based on formal criteria. Four of these involve state
epidemiologists in setting thresholds for reporting a cluster to epidemiology. Almost all
respondents indicated that epidemiologists investigate reported clusters for most organisms 100%

of the time.

Each SPHL should have formal accessto alaboratory testing all known foodbor ne pathogens
in clinical specimens and food, and water samples. Because some tests require complex
protocols or the use of difficult-to-maintain reagents, not all state laboratories may be capable of
performing testing for all known foodborne pathogens (e.g., isolating Norwalk-like virus from
water or food samples or performing mouse inoculation assays for botulinum toxin). Therefore,
each SPHL should maintain an arrangement with another laboratory - either a working agreement
with another SPHL or a contract with a commercia laboratory - for testing that cannot be
performed in the state | ab.

Emer gency Planning

14.

15.

Each SPHL should have awritten plan - developed in cooper ation with the state office of
epidemiology, the state food protection program, state department of agriculture, and other
relevant agencies - outlining the roles and responsibilities of each entity in the event of a
foodbor ne disease outbr eak.

Emer gency plans should include provisionsto secur e adequate labor atory space for surge
capacity through agreementswith local or regional facilities.

In emergency situations state laboratories must have the ability to communicate and share resources
with a multitude of other programs and agencies, including state epidemiology programs, state food
protection programs, state boards of health, the CDC, FDA, FSISUSDA and state departments of
agriculture, and state and federal law enforcement agencies. Communication and resource-sharing
policies should be clearly delineated in formal agreements that include provisions for use of
facilities, equipment, and connectivity for surge capacity needs. In addition, an emergency plan
should define the roles of each of the agencies involved, current and after-hours contact information
for emergency response staff, and a process for reporting test results.

APHL survey data suggest that there is aneed to enhance SPHLS' capacity to handle surge events.
One-third or more of responding laboratories indicated that they lack adequate space (39%), staff
(33%), and/or equipment (35%) to handle a foodborne disease emergency. Thirty-one (31) percent
reported that they have inadequate communication tools (wireless phones, pagers, etc.) to use
during a foodborne disease emergency. In the event a foodborne crisis occurs, many respondents
noted that they would request help from the CDC or other state or federal agencies, borrow
communications equipment, reassign staff to foodborne disease testing, and/or require staff to work
overtime. About 40% of laboratories reported that they do not have a written plan that can be
implemented during a foodborne disease emergency either because such aplan is deemed “not
necessary” or because the epidemiology program maintains such aplan. Survey responses pre-
dated the terrorist attacks of 2001, and it is expected that most states now do have such plansin
place.
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16. Each SPHL should have a plan for rapid delivery of samples/specimensto thelaboratory

during an emergency. Hand ddlivery is generally considered the most efficient method to ensure
rapid transport of material requiring time-dependent testing (e.g. water samples within 6 hours,
clinical specimens and shellfish samples within 24 hours). Use of public health and private couriers
that operate entirely in-state is advantageous because these entities may be exempt from interstate
shipping regulations that can be costly and burdensome to laboratories. Statewide public health
courier systems also encourage reporting and isolate submission by avoiding submitter shipping
costs, and are able to re-prioritize deliveries in an emergency. But, like al state services, public
health courier systems are vulnerable to budget cuts.

In practice, virtualy al state laboratories use a variety of delivery methods, such as commercia
shipping services (92%), the U.S. Postal Service (84%), public health couriers (43%), and other
methods (98%), including hand delivery by epidemiologists, specimen submitters, collecting
agencies, hospital couriers, highway patrol officers and others (Table 5). With the notable exception
of the U.S. Postal Service, the average transport time is generally 48 hours or less. Unless
specimens are hand-carried or transported by public health courier, respondents indicated that
specimen submitters are usually required to pay transportation costs.

Table5. Methodsfor Transport of Samples/Specimensto SPHL s (n=51)

Transport Methods # Respondents % Respondents

Commercia shipping service (e.g., UPS) a7

o2
U.S. Postal Service 43 84
Public health courier 22 43
Other 50 98

Budget

17.

18.

The SPHL budget should be based on defined optimal capacity and capability. The budget
should include a fund to support enhanced laboratory activities during a public health
emergency and a fund to support continuing education activities. Idedly, each SPHL will
strive to meet the recommended capacities and capabilities defined in this document, and will
therefore use it as the basis for budget development. It is difficult to develop aformulafor a base
budget, since funding sources for food safety programs vary by state. SPHLs may find it useful to
review the food safety budgets and capabilities of other |aboratories within their region to justify
appropriations necessary to achieve optimum recommended capacities and capabilities.

(See Table 10.)

Federal public health agencies should contribute funding to build and maintain state and
local public health laboratory infrastructure. SPHL s should proactively participatein
requests for federal funding. States reported a variety of funding sources their food safety
laboratories, though 16 respondents stated they received no federa support for these activities.
Among federal funding sources reported, one state reported receiving support from both USDA and
FDA. Thirty-four respondents reported receiving federal funds from CDC, through Epidemiology
and Laboratory Capacity/Emerging Infections Programs cooperative agreements.” Eight of these
a so reported additional funding through CDC bioterrorism capacity grants.

20 See http://www.cdc.gov/ncidod/osr/EL C.htm and http://www.cdc.gov/ncidod/ost/EI P.htm.
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Idedlly, funding should be available through CDC, FDA, FSIS'USDA, and other federal public
health agencies to support the infrastructure needed to assure a minimum level of food safety test
capability across the country. SPHLs should also have the ability to request emergency fundsto
support heightened activities in response to alarge foodbor ne disease outbreak. Further analysisis
needed to assess budget constraints and possible funding mechanisms to address gaps in laboratory
food safety programs. As funding opportunities arise, laboratories should take advantage of them by
documenting laboratory needs and meeting with other public health staff as necessary to assure that
laboratories are included in any request for funds.

Facilities

19.

20.

21.

22.

23.

Each SPHL should have physical space sufficient to accommodate bench testing, equipment
storage, office and administrative support functions, and sur ge capacity. Every SPHL should
have lockable evidence space® SPHLs must have adequate facilities for research, testing, and
analysis. Between half and two-thirds of APHL survey respondents reported that they currently
have adequate space for: bench testing (61%), equipment (65%), administrative activities (57%)
and generd storage (53%). Space needs reported included; “ 15,000 square feet for bench testing;”
“four offices;” “75% increase in storage space;” “two rooms for virology work;” and a*“clean
room.”

Each SPHL should have a secure area - with appropriate environmental controls - for receipt
and storage of samplesand specimens. Staff with access to this area should follow delineated
sample/specimen protocols and have appropriate security reviews, including criminal background
checks. This secure area should include;

A log-in area/station for receipt of samples.

Locked freezers/storage.

Electronic access with tracking of entry and exit.

Back-up power supply.

See footnote #21 below regarding the Select Agent regulation. This recommendation now has the
force of law when certain foodborne agents (as listed in Table 12) are handled.

Each SPHL should have accessto an animal facility in which to perform bioassaysfor
detection of foodborneillnessin humans. In 2001, just 41% of SPHLs had accessto an animal
facility. Thirty-nine percent of respondents indicated that they perform animal assays for
detection/identification of foodborne agents. Of these, 60% indicated that they perform assays for
identification of botulinum toxin, the most common agent identified via animal assays. Laboratories
that are not able to perform animal assays rely mainly on the CDC for this service, although afew
laboratories also send samples to other state laboratories or to the FDA.

Each SPHL should have accessto a satellite downlink system and other appropriate distance-
lear ning equipment within the building housing the laboratory.

Each SPHL should have a back-up power supply.

%1 This statistic pre-dates the effective date of the Select Agent regulation, 42 CFR 73. As of February 2003,
laboratories handling potential agents of bioterrorism must restrict access to the agents. More information about the
Select Agent program is available at http://www.cdc.gov/od/sap/, accessed April 24, 2003
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Equipment
Testing/Safety Equipment

Tables 6, 7 and 8, listing minimum recommended laboratory equipment and described below, are not
meant to imply that other tools are not also necessary for specific laboratory activities. It isalso
assumed that |aboratories will replace older devices with new instrumentation as it becomes
commercialy available.

24. Each SPHL should have equipment availableto perform all necessary culture and
identification testing, rapid diagnostics, and characterization of isolates for investigation of

foodbor ne disease pathogens. (See pathogens/ toxinslisted in Table 11). In addition to the
equipment needed for traditional food microbiology testing, at aminimum each SPHL should

have the molecular diagnostic equipment listed in Table6. Asshown in Table 6, no piece of
recommended equipment was available on-sitein all SPHLsin 2001. Notably, essential polymerase
chain reaction (PCR) equipment and spectrophotometers were lacking in nearly 40% of SPHLs, and
three-quarters lacked fluorimeters.

Table6. Minimum Recommended Molecular Diagnostic Equipment for SPHL s

% SPHLswhere
Minimum Equipment Recommended available— 2001 (n=51)

Pulsed-field gel electrophoresis equipment 0
Microplate washer 82
Reagent grade water purification system 92
Thermal cycler 82

Real-time polymerase chain reaction cycler 63
Spectrophotometer 61
Fluorimeter 24
Microplate reader 78

Computerized gel documentation 75

25. Each SPHL should have at least one biological safety cabinet, readily availablefor food safety
testing. Asof 2001, four SPHL s (of 50 reporting) had no biological safety cabinets available for
foodborne disease testing. The optimum number of biosafety cabinets overall must be determined
by individua laboratories, based on the type of testing performed in the laboratory and anticipated
level of surge capacity needed. SPHL s should coordinate with al laboratories in the state to
accommodate surge capacity if the optimum number of biosafety cabinets cannot be acquired.

26. Each SPHL should have at least one Biological Safety L evel-3 (BSL -3) isolation room readily
available for food safety testing, with onereserved as back -up for emergency use. Asof 2001,
20% of SPHLs (10 of 51 reporting) indicated that they had no BSL-3 facilities. Thirteen
laboratories had only one BSL -3 isolation room.

27. Each SPHL should have at least oneradiation detector to screen samplesupon arrival at the
laboratory.
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28. Each SPHL should have the equipment to perform organic and inor ganic analysesto detect,
separate, and quantify chemical contaminantsin food. At a minimum, SPHL s should have

each piece of equipment listed in Table 7. As shown in Table 7, some of the 26 SPHL s that report
that they conduct food chemistry lack access to essential equipment.

Table7. Minimum Recommended Food Chemistry Equipment for SPHLs

# of SPHLswhere
Equipment available - 2001 (n=26)

High pressure liquid chromatograph 25

Gas chromatography mass spectrometer 26
Atomic absorption anayzer 24
Fourier transform infrared spectroscopy

I Liquid chromatography mass spectrometer

I Inductively coupled plasma analyzer
Graphite furnace atomic absorption anayzer

I mmunoassay

29. Each SPHL should have accessto specialized equipment, such asa DNA Sequencer. If not
available within the laboratory, states should coordinate the use of this equipment locally or
regionally, as necessary. In 2001, 31% of SPHLs had a DNA sequencer available for use.

Communications Equipment

30. All SPHL sshould have a complete set of telediagnostic equipment available on-site. This
equipment - digital cameras, camera adapters, trinocular microscope, computer and peripherals with
modem hook-up, etc. - electronically transmits microscopic images to reference laboratories for
rapid identification of parasites and other disease agents and, in some cases, eliminates the need for
further analysis. As shown in Table 8, a significant number of SPHLs did not have basic
telediagnostic equipment in 2001.

Table 8. Minimum Recommended Telediagnostic Equipment for SPHLs

Number SPHLswhere
Equipment available - 2001 (n=51)
Digital camera 30

Camera adapters 27
Trinocular microscope 24
Computer and peripherals 35

31. Toensure communication with critical partnersin emergency situations, each SPHL should
possess, at a minimum, pagersor mobile phonesfor essential staff and a two-way radio for the
laboratory. Just over two-thirds (69%) of survey respondents indicated that their laboratories have
adequate communications tools such as mobile phones and pagers, to use during a foodborne
disease outbreak. Idedlly, pagers and/or mobile phones should have dedicated phone number(s).
These communications tools should be used only during drills and emergencies and staff should

27



APHL Food Safety Laboratory Capacity Assessment Project, April 2003 DETAILED RECOMMENDATIONS

know where equipment is at all times. If necessary, many respondents indicated that they would
contact the state epidemiology office or borrow equipment to enhance communication capabilities.

32. Every SPHL should have an adequate number of computerswith sufficient capability -
including Web-based reporting - to carry out the work of thelaboratory. Ideally, each

supervisor/manager should have his’/her own computer, and sufficient additional computers should
be available in laboratory areasto efficiently enter patient information, test results, and quality
control data and to create all necessary statistical reports in routine and emergency situations. It is
especialy important that SPHL s be able to electronically exchange data with other laboratories and
agencies as part of routine disease surveillance and during foodborne disease outbreaks. Essential
personnel should have immediate access to a portable computer with modem during an emergency.
Twenty (20) APHL survey respondents (39%) reported that they lack sufficient computer hardware
for foodborne disease testing. A similar number (21 respondents) noted that they do not have
adequate software for their food safety testing programs.

Personnel
Staffing

33. Every state, regardless of population, should have labor atory staff trained in a) quality
assurance, b) molecular microbiology, c) food microbiology, and d) analytical chemistry. In
addition, every SPHL must have clerical and support staff in sufficient numbers to servethe
needs of the state population. See Table 9 for adisplay of staff proficient in various analytic
activities. While al respondents reported that at least two persons are trained to conduct clinica
enteric bacteriology, 28 respondents did not have anyone trained to perform food chemistry testing.

Table9. Number of Persons Trained/Proficient to Perform Testing - 2001

Median #

Number of Labsat Staffing Level (N=51) of Staff

Analytic Activity

Reporting
0 persons

Reporting
1 person

Reporting
2 persons

Reporting
> 2 persons

Reported
(N=51)

Conventional Food Microbiology

1

5

13

32

3

Clinical Enteric Bacteriology

0

0

6

45

Clinical Enteric virology

12

10

12

17

Serology

13

4

2

32

Parasitology

4

24

Food Chemistry

10

Molecular Biology — PCR

20

Molecular Biology - PFGE

16
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34. SPHL s should have staff with doctoral-level expertisein both microbiology and chemistry.
Optimum staffing must consider the size of the population served and the anticipated volume and
complexity of food safety testing, analysis, and reporting. However, every jurisdiction must have
the human resources needed to conduct core food safety functions. The CDC suggests that core
staffing needs can generally be met with one full-time-equivalent (FTE) doctoral-level
microbiologist for every 10 million population and one FTE bachelors-level microbiologist per 0.5
million population.”” Half of APHL survey respondents (26) reported that they have no full time
doctoral-level microbiologist within the food safety test program and almost a quarter (11)
indicated the presence of just one doctoral-level microbiologist assigned to food safety testing.
While only half the respondents (26) noted that the SPHL conducted food testing for chemicals,
only eight of these reported having a doctoral-level chemist on staff to support these activities.

35. Each SPHL should have a preplanned on-call schedule, with support available 24 hoursa
day, 7 days a week. An on-call schedule should be posted in the laboratory with contact
information for each staff member. Each laboratory must determine the number and type of on-call
personnel required, but on-call staff would probably include testing personnel and specimen
processors at a minimum. Since the terror attacks of 2001, public health laboratories have learned
that testing volume can increase dramatically in emergency situations extending over a period of
weeks or months, necessitating sustained increases in laboratory capacity. In addition to the use of
on-call staff, strategies may include ‘borrowing’ staff from clinical laboratories, or developing a
pool of qualified volunteers that can be called upon during extraordinary surge events. Almost all
survey respondents (94%) indicated that the state laboratory is available for emergency response 24
hours a day/7 days aweek. Four of the 51 respondents noted that their laboratories have routine
hours on Saturdays.

36. Every SPHL should have dedicated computer support personnel.

Compensation

37. Staff salaries should be based upon training and experience, with experienced new staff
compensated at a rate above the standard entry-level salary for their position. In addition,
SPHL sshould provide a clear career development path for laboratorians to advance
professionally through the organization.

38. SPHL sshould offer competitive compensation packages (including benefits and local cost-of-
living adjustments) to hire and retain qualified personnel.

Almost three-quarters of APHL survey respondents indicated that they were “having trouble
recruiting qualified personnel” in 2001, and the majority of these respondents noted that the
inability to offer salaries competitive with other public and private sector opportunities was a maor
contributing factor.

Since funding sources and cost-of -living standards vary considerably across the country, it is not
appropriate to define “ideal” salary ranges to apply to al states. Laboratory directors may find it
useful to compare staff salaries to the ranges reported in Table 10, though incompl ete reporting may
decrease the utility of thisinformation. Recognizing that salaries and benefits must be competitive
to hire and retain qualified personnel, data in Table 10 suggest that at least some states may be
unable to offer compensation at levels adequate to hire more highly trained staff.

%2 CDC. Essential Epidemiology and L aboratory Co mponents of a State Foodborne Disease Prevention and Control
Program. Official Memo to State Epidemiologists. Atlanta, GA; February 23, 2000.
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Table 10. SPHL Reported Staff Salary Ranges by Program and Training - 2001

Annual Salary Range

Microbiology Program
Doctoral-level (n=23) $25,600 — 130,000
Masters-level (n=29) $25,600 — 80,000
Bachelors-leve (n=47) $18,000 — 70,000

Chemistry Program

Doctora-level (n=8) $27,900 — 93,000
Masters-levd (n=13) $23,000 — 80,000
Bachdlors-levd (n=24) $18,000 — 75,000

39. Thesalary rangesfor professional laboratory staff within a state (e.g., micraobiologists,

chemigts, forensic analysts) should be compar able, although individual pay may vary based
on education and experience.

40. State laboratoriesshould have adequate resour ces available to provide overtime and on-call

pay to employees.

Training and Continuing Education

41.

42.

Food chemists and microbiologists should be required to participatein continuing education
(CE) programs. For statesthat do not require professional licensure, laboratorians should be
required to earn at least twelve hours of CE credits per year, with the number of hours
documented in personnel files. Just over three-quarters (77%) of SPHLs have no job-related
continuing education requirement for laboratory staff. Among those that do, the median
requirement is 12 CE hours per year. Even though most states do not have ajob-related CE
requirement for laboratory staff, fully 90% of al SPHLs document continuing education and other
professiond training “in an officia manner” (usually in the personne file or on the performance
evaluation).

Survey respondents mentioned training in molecular methods as the most common area for which
available training opportunities should be expanded.

Analysts should be provided with hands-on and Web-based bench training opportunities
specific to food safety testing and sample collection, as appropriate to each analyst’s subject
area. Appropriate federal and/or state agencies should provide the infrastructure for this
training at state and/or federal facilities. The National Laboratory Training Network (NLTN)
and state training coor dinator s should maintain aresour cefile for food safety training
opportunities. Laboratories can use training as amechanism for professiona growth and an
incentive to begin or continue careers with the SPHL. Training must be adequate to alow anaysts
to stay current in their field and to meet al federal requirements. The vast majority of survey
respondents noted that their state |aboratory either provides training for foodborne disease testing
and/or supports training through the use of external sources such asthe NLTN.
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43. Each state laboratory should have a designated training coordinator. Inthe 2002 APHL Core
Functions survey, 38 of 48 SPHL respondents stated that they had a designated laboratory training
coordinator. %

44. Each SPHL should cross-train employees within and between itsfood and clinical laboratory
sections, with career advancement as one incentive for cross-training. Cross-training¥s training
employees in areas beyond their primary work responsibilities¥zis at least a partia solution for
laboratories that are unable to hire new staff due to budget constraints. Individuals with adequate
cross-training can provide coverage for staff in other positions in both routine and surge capacities.
All but one of APHL survey respondents noted that cross-training is provided in their laboratories.

Information Management

I nformation Management Systems

45. Every SPHL should have a laboratory infor mation management system (LIMS) that complies
with National Electronic Disease Surveillance System (NEDSS) communication standards.
NEDSSisaCDC initiative to create integrated surveillance systems capable of transferring public
hedlth, |aboratory, and clinical data efficiently and securely over the Internet?* In 2001, just over
two-thirds of SPHLs (69%) had aLIMS. Of these, at least athird were developed or customized
“in-house.” At least 14% of SPHLs use the CDC'sLIMS software, LITS Plus™, and another 14%
use Epic software (Epic Systems Corporation).

46. Every LIM S should interface with state and local epidemiology and environmental health
computer systemsto facilitate rapid electronic data exchange. As of 2001, just nine SPHLSs
(18% of 50 reporting) affirmed that the laboratory computer system directly interfaced with the
state epidemiology computer system. Only four SPHLs (of 49 reporting) reported that the
laboratory system interfaced with the state environmental health computer system.

47. Each LIM S should be capable of electronically transmitting data to the CDC computer
system, Public Health Laboratory Information System (PHL1S). As of 2001, about half of
SPHL s had this capability.

Data Accuracy/Security
48. The accuracy of data entry of all test results should be verified at the time of entry.

49. Every SPHL should have a written policy to protect the confidentiality of patient data. Eight-
eight percent of APHL survey respondents indicated that such a policy isin place.”®

50. Data security measures should include locked files, password and 1D protected accessto
sensitive laboratory areas, and other safeguar ds depending on the type of media (paper file,
electronicfile, etc.). Although respondents report a variety of security measures, including secure
building and ID and password protections, a third noted that data are stored in unlocked files.

23 APHL Core Functions Survey (FY 2002), Summary of Results, September 2002

24 More information is available at www.cdc.gov/nedss. See also the APHL publication Advancing the National
Electronic Disease Surveillance System: An Essential Role for Public Health Laboratories (January 2002).

25 public health and other Iaboratories are responsible for updated patient confidentiality protections under
provisions of Health Insurance Portability and Accountability Act, PL 104-191 (1996). Regulatory privacy
provisions became effective April 2003.
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Laboratory Web site

51

Each SPHL should have a Web sitethat provides necessary information in a user-friendly
manner. At aminimum, SPHL Web sites should contain:
. Thelaboratory’ s physica address and mailing address
Main phone and fax numbers
E-mail contact for Web site content
Hours of |aboratory operation
Emergency contact information
Contact information for esential staff
Current list of services and fee schedule
The process for submitting clinical specimens and food/water samples to the laboratory
An dphabetical directory of laboratory departments, if applicable

At least 82% of SPHL s report having a Web site. However, on ascae from 1 to 10 (where 10 is
excellent), survey respondents rate the “adequacy” of the laboratory Web site as 5.3 on average.

SUBMISSION OF SPECIMENS/SAMPLES

52.

55.

Each SPHL should have written collection protocolsfor specimens and samples within the
scope of testing performed. Almost al respondents (96%) reported the use of written collection
protocols for clinical specimens, and 73% reported the use of written collection protocols for food
samples.

. Each SPHL should have written rejection criteriafor specimens and sampleswithin the scope

of testing performed. Idedlly, the same rejection criteria should be used for routine diagnostic
testing and outbreak testing. Specimens that meet the criteria for rejection may be analyzed at the
discretion of the laboratory, with the test record and report documenting specimen problems. Fully
90% of APHL survey respondents report that their agencies possess rejection criteriafor “clinica
outbreak specimens’; 69% (of 50 reporting) possess criteriafor rejection of “food outbreak
samples.” Just over a quarter of respondents (14 of 48 reporting) noted that their laboratories
employ different rgection criteria for routine diagnostic and outbreak specimens.

. Each SPHL should have a standard requisition form for specimens and samples within its

scope of testing. Therequisition form should meet the needs of the program, bereadily
available to submitters, and include a list of collection requirementsto maintain the identity
and integrity of test specimens/samples. Fully 98% of SPHL s use a standard requisition form for
clinical specimens and about 80% use a standard form for food samples. Innovative features of
these forms, although employed by only afew laboratories, include bar coding, a description of
chain-of -custody procedures for each food type, and on-demand printing to allow formsto be
customized.

Each SPHL should provide collection kitsfor specimens and samplesof all typesor provide
detailed submission information (acceptable packaging, temperature control requirements,
etc.) and laboratory contact information. Most SPHL s provide collection kits to public and/or
private entities for submission of human specimens (96% of 50 reporting), human isolates (82% of
49 reporting), environmental isolates (64% of 45 reporting), food samples (75% of 48 reporting),
and water samples (94% of 49 reporting). In some states, the cost of providing collection kitsis a
significant portion of the laboratory budget, totaling as much as $1 million.
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56.

S7.

Each statelaboratory should confirm the identity of all isolates, regar dless of submitter or
point of origin.

Each SPHL should have an accessioning system with a unigue number assigned to each
specimen/sample for tracking and identification. Forty-one percent of responding laboratories
report the use of bar codes to identify specimens received by the laboratory.

ANALYTICAL | SSUES

Recommended Test Capabilities

58.

59.

61.

All laboratory test methods should be available electronically.

Each state should fund at least one governmental laboratory capable of testing foodborne

disease pathogensin a timely manner in clinical specimens, aswell asfood and water samples.
At aminimum, each state should be able to perform confirmatory testing for the foodborne

illness agentsindicated in Table 11. The SPHL isresponsible for clinical food safety testing in
virtually al states and for testing related to foodborne disease outbreaks in most states. In states
where the SPHL does not perform this work, it should assure that timely, quality testing is
performed elsawhere.

. All SPHL s should have the capability to perform food chemistry testsfor non-infectious,

foodbor ne disease agents of public health significance- including environmental
contaminants, natural toxins, chemical agents, and radiation - or should have accessto
another laboratory with such capability. At a minimum, state labor atories should have access
to teﬂtlng for the following:

Allergens - Enzyme-linked immunosorbant assay (ELISA) or immunoassay

Biotoxins (Mycotoxins) - ELISA and high pressure liquid chromatography (HPLC)

Cyanide - Traditional chemistries or ion chromatography

Filth - Microscopy

Heavy metals - Atomic absorption or inductively coupled plasma anaysis

Histamines - Screening ELISA, thin layer chromatography, liquid chromatography

Marine toxins - Mouse bioassay and HPLC

Pesticides/Residues - Gag/liquid chromatography mass spectrometry

Radionuclides

Sulfites/Sulfates/Nitrates - Traditional chemistries or ion chromatography

Volatile and Semi-volatile organics - Gag/liquid chromatography mass spectrometry

Others on aregiona basis.

Every SPHL that usesrapid test kitsto identify foodbor ne pathogens should also culture
isolatesfor further characterization and sub-typing whenever possible. The mgjority of SPHLs
use rapid detection methods either routinely (55%) or during outbresks (16%), and most of these
conduct further sub-typing of at least some organisms. This recommendation echoes existing
APHL policy on non-culture assays, which states that “all positive results from (rapid non-culture
assay methzoéjs) be confirmed by additiona analyses performed on an isolate of the pathogenic
organism.”

6 APHL Position Statement, “Use of Non-Culture Assays to Detect Communicable Infectious Agents,” June 2001,
available at http://www.aphl.org/Public_Policy/Non_Culture_Assays.pdf, accessed April 29, 2003
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62. Each SPHL should have the capability to prepare mediain-housg, if it cannot be acquired

commer cially during foodbor ne disease outbreaks. Virtualy all SPHLs (96%) have this

capability.

Table 11. Recommended Requirements/Test Capabilitiesfor Foodbor ne Disease Pathogens

? Recommended L aboratory Requirements/Test Capabilities ?

W
2 J:
c 5 J4i = B
g = £ % E ° % & 5 >
) = =
8 S> | 2g2a < |5 |8 |2% |2 |%
s |c |25 858 [E |2 |8 |2 |5 ]
o) 5 =T 0350 = 3 o= = -
£ |2 | S8 |[8C5 |8 |5 |5 |88 |8 |3
Pathogen £ |3 |8 |=5% s [ |82 | 8% | & |°
Bacillus cereus X X X
Clostridium botulinum® X X X
Campylobacter p. X X"
Clostridium perfringens X X X X
Cryptosporidium sp. X m X X
Cyclospora sp. fm X
Giardiasp. X m X
HepatitisA X X
Listeria monocytogenes X X X X X
Norwalk-likevirus’ X
Salmonella sp. X X X X X
Shiga-toxin producing E. coli X X X X X | X
Shigdlasp. X X X X X
Staphylococcus aureus X X X X
Vibrio sp. X X X X X | x
Yersinia enterocolitica X X

! Should be performed when protocols are validated and available.

2 Toxin testing should be performed by EIA for Bacillus cereus and by both EIA and PCR for E. coli.
3 C. botulinum also requires mouse bioassay (either in-house or contracted out) and back-up testing by EIA.

4 | solate submission should be mandatory only if there is a good method to differentiate the organisms.

5 Can be detected using any of various methods: microscopy, DFA, EIA.
5 Service should be contracted out if SPHL is unable to perform in-house.
7 Sequencing should also be performed, possibly centralized.
8 | solate submission should be mandatory, if available or broth or stool if isolate unavailable.

9 Serotyping should be performed for 0157, 0111, 026, and other significant serotypes.

10 | solate submission should be mandatory for V. cholera O1 and other pathogenic Vibrios, including V. parahaemolyticus and V.

wulnificus.
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63. Each SPHL should be capable of testing clinical specimensand food and water samplesfor
agentsof bioterrorism. To maintain a state of readiness, staff training and access to test
procedures, reagents and supplies must be assured in advance.

The highest priority, Category A, biological agents include pathogens that are infrequently seen as
naturally-occurring pathogens in the United States. They pose arisk to national security because
they can be easily disseminated or transmitted, cause high mortality, may cause public panic, and
require specia action for public health preparedness. Second highest priority, Category B agents are
moderately easy to disseminate, cause moderate morbidity and low mortality, and require specific
enhancements of diagnostic capacity and enhanced disease surveillance to detect and monitor.

Third highest priority, Category C agents include emerging pathogens that could be engineered for
mass dissemination in the future. All current, CDC-recognized bioterrorism agents are listed in
Table 12. Of specia significance for food safety programs are the food and waterborne Category B

agents.

Table 12. CDC-Recognized Agents of Bioterrorism

Category A

* Variolamagjor (smallpox)

* Bacillusanthracis (anthrax)
* Yersinia pestis (plague)

* Clostridium botulinumtoxin
* Francisella tularensis

Viruses
* Filoviruses
— Ebola hemorrhagic fever
— Marburg hemorrhagic fever

» Arenaviruses
— Lassa
— Junin and related viruses

Category B
» Coxiella burnetti (Q fever)

* Brucella species
* Burkholderia mallei
* Alphaviruses
—Venezuelan encepha omyelitis

—E./W. equine encephalomyelitis

* Ricin toxin
* Epsilon toxin of C. perfringens
» Staphyl ococcus entertoxin B

Food/Water borne B Agents
» Salmonella species

* Shigella dysenteriae

» Escherichia coli O157:H7
» Vibrio cholerae

* Cryptosporidium parvum

Category C
* Nipah virus
» Hantaviruses
» Tickborne hemorrhagic fever
viruses
* Tickborne encephdlitis

» Ydlow fever
e Multidrug-resistant
tuberculosis

Source: CDC. Biological and chemical terrorism: Strategic plan for preparedness and response. MMWR. 2000;49(RR04):1-14.

64. All SPHL s should havefull ova and parasite identification capabilities. Such capabilities
include light and fluorescence microscopy and specia stains, as well as antigen detection kits when

appropriate.
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Assay Validation

65. Each SPHL should have written protocols defining how new assays should be validated. Just
over three-quarters (77%) of respondents reported the use of these protocols.

66. Each SPHL should be able to execute unvalidated proceduresand report resultsin emer gency
circumstances. However, labor atories should a) perform all such testing using positive and
negative controls, and b) attempt to confirm results whenever possible.

PulseNet Activities
(See also recommendations 7, 8, 75, and 83.)

67. Each SPHL should confirm theidentification of isolatesthat are further sub-typed.
Sequential confirmation should be performed for surveillance purposes and simultaneous
confirmation performed during outbreaks. All but two responding laboratories reported that they
routinely confirm the identification of isolates that are further sub-typed.

68. SPHL s should perform routine, real-time pulsed-field gel electrophoresissub-typing of the
following isolates: E. coli O157:H7, Listeria monocytogenes, all Salmonella ser otypes, and
Shigellasonnei. In addition, all SPHL s should be capable of typing Campylobacter, C.
perfringens, Vibrio, and Yersinia upon request.

69. Each SPHL should have the ability to perform second enzyme sub-typing during outbr eaks.

Storage of |solates

70. Each SPHL should storeisolates of reportable diseasesfor oneyear. Laboratories should also
have access to long-term storage either on-site or in regional cryogenic facilities. About half of
respondents reported that isolates are stored for one year or longer (even indefinitely), but many
also noted that length of storage varies by isolate type. Just under half of survey respondents (23 of
50 reporting) noted they lack adequate laboratory storage facilities.

71. All etiologic agents and infectious materials should be stored with at least two levels of
security (e.g., locked storage cabinetsin arestricted access area). A tiered system for various
levels of risk should be developed and implemented at each state lab, with appropriate
security measures for each risk level. *’

2" This recommendation islargely superceded by the Select Agent regulation, 42 CFR 73, which became effective
in February 2003. More information about the Select Agent program is available at http://www.cdc.gov/od/sap/,
accessed April 24, 2003
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DATA ANALYSISAND REPORTING

72.

73.

74.

75.

76.

e

78.

79.

Each SPHL should enter test resultsinto PHLIS daily, with data electronically uploaded. Just
one fourth of APHL survey respondents (of 46 responding to this question) enter resultsinto PHLIS
daily, while the rest perform weekly (59%), biweekly (9%), or monthly (9%) data entry. The most
prevaent problem contributing to data entry delays is staff limitations, cited by 70% of

respondents.

Each SPHL should report outbreak testing results on a daily bass, via both phone and
computer, to the specimen submitter, state epidemiologist, and other relevant stakeholders
(e.g., CDC, local health department, etc.). It islessimportant whether results are reported
individually or in summary format, so long as al necessary information is conveyed and other
documents, such as paper reports for patient charts, are generated as necessary.

All e-mail containing test result data should be sent with verification of receipt requested.
About 37% of respondents reported that the laboratory had a mechanism in place in 2001 to
confirm that test results were received.

PulseNet patterns and case information should be uploaded daily. Each SPHL should respond
to PulseNet postings within 24 hours. PulseNet provides a means for timely sharing of food

safety data across jurisdictions, critical for outbreak detection. The responsiveness of the PulseNet
system depends upon timely user activity at al levels. Most |aboratories (38 of 45 responding)
respond to PulseNet postings within 48 hours. Those that don't cite limited staff and “ match of
posted pattern” as the primary hindrances to a more timely response.

Results of teststhat are not physician-ordered, but are administered as part of an
investigation for a suspected foodbor ne disease outbreak, should be reported in the same
manner asany test performed at therequest of a physician.

SPHL s should report unvalidated or resear ch-procedure results with appropriate
disclaimers. Disclaimers may include “testing for research and development” or “internally
validated but not FDA-approved.”

Testing methods used in studies for which Institutional Review Board approval isrequired
must receive IRB review as part of the approval. Test result should be reported in the
manner specified in the IRB approval document. (Tests performed for surveillance programs
often do not require IRB approval.)

I solates found in non-clinical samples (e.g., food) should bereported in a common database
such asthe Electronic Laboratory Exchange Network (eLEXNET). Resources should be
provided by the SPHL to encourage submission of samples and isolates by identifying
laboratories. The Electronic Laboratory Exchange Network is an integrated Web-based
information network that facilitates real-time sharing of food safety laboratory data among federal,
state, and local agencies. All federd, state, and local food safety laboratories are eligible to
participate in the network at no cost.?®

28 Moreinformation is available at www.elexnet.com, accessed April 24, 2003
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80.

81.

82.

Local, state, and federal agencies should work together to standardize laboratory culture and
sub-typing methods and reporting standar ds so that test data can be integrated and shared.
Examples are the National Electronic Disease Surveillance System and eLEXNET. The
Association of Food and Drug Officias in 2000 approved a resolution stating that all food safety
laboratories use Health Level 7 (HL7) as the standard for messaging in the exchange of health
information, Systemized Nomenclature of Medicine and Veterinary Medicine (SNOMED) as the
standard vocabulary for the transmission of health information, and Logical Observation Identifier,
Names and Codes (LOINC) as the standard terminology of fully specified observation names for
the exchange of health information. *°

Laboratories testing out-of-state food samples should send test reportsto the submitting state
rather than the state in which the food sample originated (if the two are different). Thisisin
contrast to recommendation #2 for clinical specimens, in which the state of residence of the
affected case patient should receive the report.

Each SPHL should analyze laboratory data - visually and electronically - for cluster trends
beforereporting it to epidemiology. A “threshold” for cluster identification should consst of a
dtatistically significant deviation from background levels rather than a specified number of
cases. About half of state laboratories now routingly assess data for cluster trends beforeit is
reported to other agencies, but only 10 laboratories (of 47 reporting) have pre-established
thresholds for cluster identification, and only one of these noted that the threshold was established
in collaboration with the state epidemiology program.

. SPHL s should assign a unique nameto each pathogen strain (exact match) and include this

namein reporting PFGE resultsto epidemiologists and other state public health laboratories.
In addition, labor atories should work with epidemiology officials to document infor mation on
strain relatedness as needed (including dendrograms and lists of related strains).

29 Association of Food and Drug Officials, Resolution Number 6 (2000): Concerning: Data Standards for the
exchange of laboratory information. Available at http://www.afdo.org/resol utions.asp?resyear=2000, accessed April
24, 2003

33



APHL Food Safety Laboratory Capacity Assessment Project, April 2003

APPENDIX A: ACRONYMSUSED IN THISREPORT
AFDO Association of Food and Drug Officials

AlIHA American Industrial Hygiene Association

APHL Association of Public Health Laboratories

CAP College of American Pathologists

CDC Centers for Disease Control and Prevention

CE Continuing education

CLIA Clinical Laboratory Improvement Act

CSTE Council of State and Territorial Epidemiologists

DFA Direct Fluorescent Antibody test

EIA Enzyme Immunoassay

eLEXNET  Hectronic Laboratory Exchange Network

ELISA Enzyme- linked immunosorbant assay

EPA Environmental Protection Agency

FDA Food and Drug Administration

FSIS Food Safety and Inspection Service (USDA)

FTE Full time equivalent

HL7 Hedth Level 7 (coding system)

HPLC High pressure liquid chromatography

ID Identification

IRB Institutional review board

SO International Standards Organization

LIMS Laboratory information management system

LOINC Logical Observation Identifier, Names and Codes
NACCHO National Association of County and City Health Officials
NEDSS National Electronic Disease Surveillance System
NELAC National Environmental Laboratory Accreditation Conference
NLTN National Laboratory Training Network

NRC Nuclear Regulatory Commission

PCR Polymerase chain reaction

PFGE Pulsed-field gel electrophoresis

PHLIS Public Health Laboratory Information System

SNOMED Systemized Nomenclature of Medicine and Veterinary Medicine
SPHL State public health laboratory

TLC Thin layer chromatography

USDA United States Department of Agriculture

USPS United States Postal Service
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Virginia Department of Agriculture & Consumer
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Director, Chemical Laboratory Division
Georgia Department of Agriculture
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Chief, Consumer Analytical Lab
Ohio Department of Agriculture
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Manager
Nebraska Agriculture Laboratory

Mark Lee
Principle Chemist
California Department of Food and Agriculture

Margaret Melton

Environmental Administrator

Florida Department of Agriculture & Consumer
Services

Mike Talkington
Director
Oklahoma Agriculture Laboratory

State Public Health Laboratories

Dahabo Baraho
Microbiologist
Washington, DC, Public Health Laboratory

Richard Barrett
Chief, Laboratory Services
Alaska Seafood and Food Safety L aboratory

John Besser
Clinical Laboratory Manager
Minnesota Public Health Laboratory

Ralph Bonavolante
Laboratory Scientist
Illinois Division of Laboratories
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Ellen Braun-Howland
Research Scientist
NY State Department of Health Wadsworth Center

Ming Chan
Chief
Florida Bureau of Laboratories

Barb Cote
Senior Microbiol ogist
Vermont Public Health Laboratory
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Manager, Microbiology Laboratory
Indiana State Department of Health Laboratories
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Chief
South Carolina Bureau of Laboratories
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Public Health Laboratory Manager
Louisiana Central Laboratory

Bruce Elliott
Director, Microbiology
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Director
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Chief of Microbiology
Ohio Department of Health Laboratory
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Supervisor, Environmental Microbiology Laboratory
New Mexico Scientific Laboratory Division
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Senior Microbiologist
Texas Bureau of Laboratories
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Manager, Microbiology
Tennessee Laboratory Services

Gregory Hayes
Director
Rhode Island State L aboratory
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Emerging Infectious Disease Fellow
I1linois Department of Public Health
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Supervising Microbiol ogist
Connecticut Department of Public Health Laboratory

Ken Jones
Chief, Biological Sciences
Rhode I'sland Public Health Laboratory

Vern Juchau
Chief
Houston Bureau of Laboratory Services

MonicaKingsley
Microbiologist VI
Texas Bureau of Laboratory Services

Maurice Knuckles
Director
DC Public Health Laboratory

William Krueger
Director
Minnesota L aboratory Services Division

Cathy Lord
Public Health Microbiologist
University of lowa Hygienic Laboratory

VeronicaMamberg
Director
New Hampshire Public Health Laboratory

Delois Manor
Microbiology Supervisor
Arkansas Public Health Laboratory

David Maserang
Chief
Illinois Division of Laboratories

John Mathewson
Chief
Oklahoma Public Health Laboratory

SylviaMatiuck
Microbiologist I11
New Jersey Public Health and Environmental Labs

Christine McKeever
Assistant Director of Microbiology
Tennessee Laboratory Services

Pamela Morden
Microbiologist
New Mexico Public Health Laboratory

Melanie Pace
Laboratory Technologist 111
Mississippi Public Health Laboratory

Pradip Patel

Chemist 2

Consumer Health Chemistry Lab

Indiana State Department of Health Laboratories

Janet Pruitt

Principal Scientist

VirginiaDivision of Consolidated L aboratory
Services

James Rudrik
Manager, Microbiology Section
Michigan Bureau of Laboratories

Patrick Shannon
Senior Scientist
Missouri Public Health Laboratory

Susan Shiflett
Microbiologist
Michigan Bureau of Laboratories

Lori Smith

Microbiol ogist

Utah Division of Epidemiology & Laboratory
Services

Eric Thompson
Microbiologist
Washington Public Health Laboratory

Denise Toney

Lead Scientist, Special Projects

Virginia Division of Consolidated Laboratory
Services

Anne Weber
Laboratory Operation Manager
Montana Public Health Laboratory

Tom Whalen
Director
Mississippi Laboratory Division

Mary Jane Whalen
Senior Microbiologist
Vermont Public Health Laboratory
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Chief, Division of Environmental Microbiology
Maryland Laboratories Administration
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Public Health Scientist
North Carolina Laboratory of Public Health
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Senior Scientist
Florida Bureau of Laboratories

State Epidemiology Program
Patti Waller

Epidemiologist
Washington State Department of Health

Federal Representatives

Centersfor Disease Control and Prevention

Emilio Esteban

(Formerly, Epidemiol ogist

Food Safety Office

Centersfor Disease Control and Prevention)

Richard Skibicki

Program Analyst

Food Safety Office

Centers for Disease Control and Prevention

Food Safety and I nspection Service (USDA)

Bonnie Buntain
Chief Veterinary Officer
Food Safety and Inspection Service

Patrick McCaskey

Assistant Deputy Administrator
Office of Public Health and Science
Food Safety and | nspection Service

Wayne Ziemer

Laboratory Quality Staff Officer
Laboratory QA/QC Division

Office of Public Health and Science
Food Safety and Inspection Service

Food and Drug Administration
John Guzewich

Consumer Safety Officer
Center for Food Safety and Applied Nutrition

Michael Olson
Chemist
Office of Regulatory Affairs

Charles Parfitt, Jr.
Senior Scientific Coordinator
Office of Regulatory Affairs

Carl Sciacchitano
Microbiologist
Office of Regulatory Affairs

Mark Walderhaug
Microbiologist
Center for Food Safety and Applied Nutrition

Association Representatives

Association of Public Health Laboratories

Lynn Bradley
Director, Environmental Health

Jeff Jacobs
Associate Executive Director

Dwayne Johnson
Food Safety Program Manager

Shari Rolando
PulseNet Manager

Council of State and Territorial Epidemiologists
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National Association of County and City Health
Officials
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Public Health Issues and Practice
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Research Associate Professor
Southern Illinois University School of Medicine

Michael Osterholm
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University of Minnesota
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APPENDIX C: APHL Laboratory Capacity Assessment Survey Questionnaire
August 2001

(Document has been re-formatted to conserve space.)
INFRASTRUCTURE

ORGANIZATION

1.  Whichagenciesareinvolved in thefollowing functions? Please “ X" where appropriate.

Public Health
Environmental
Other (Describe)

Agriculture

Microbiologic Analysisof Food
-Outbreak Investigations

Microbiologic Analysis of Food
-Surveillance

Microbiologic Analysis of Clinical Specimens
-Outbreak Investigations

Microbiologic Analysis of Clinical Specimens
-Surveillance

Epidemiologic Investigations

Environmental Health Specialist Program
(Sanitarians)

Chemical Analysisof Food
- Outbreak Investigations

Chemical Analysisof Food
-Surveillance

2. What isyour laboratory’s physical location, routine hours of operation and emergency availability? (use the table below to record your response. For
hours of operation, please writein the box provided.)

Environmental Health

Laboratory Epidemiology (Sanitarians)
0O same building withlab 0O same building with lab
Physical Location N/A O not in building with lab 0 not in building with lab
approx. distancetolab_ miles approx. distancetolab_ miles
Routine Hours
Available 24/7 in oYes 0 Yes 0 Yes
emergency? 0 No 0 No 0 No

3. Doesyour laboratory have adequate legal authority to conduct testing for foodborne disease investigations?
0  Yes No, Not Sure

4. |Isthisauthority specificaly defined in your statutes (law)?
0 Yes, No, Not Sure

5. Isthisauthority specificaly defined in your department regul ations?
0  Yes, No, Not Sure

6. Doesyour laboratory have legal authority to collect laboratory or clinical reports on notifiable foodborne diseases? If no, which agency in your
state/county/city possesses this authority?
0  Yes No, Not Sure (If no, agency? )

7. Doesyour laboratory have legal authority to collect laboratory or clinical reports of suspected (not confirmed) foodborne diseases? If no, which
agency in your state/county/city possesses this authority?

0  Yes, No, Not Sure (If no, agency? )

8. Doesyour laboratory have legal authority to perform environmental facilitiesinspections? If not, which agency in your state/county/city possesses
this authority?
0  Yes, No, Not Sure (If no, agency? )

cl
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10.

11.

12.

Does your laboratory have legal authority to take action to condemn food? If not, which agency in your state/county/city possesses this authority?
0  Yes, No, Not Sure (If no, agency? )

Are |laboratories within your $ate/county/city required to send isolates associated with reportable foodborne diseases to the Public Health
Laboratory?
o Yes No

If submission is not mandated, do |aboratories voluntarily submit isol ates associated with reportable foodborne diseases to the PHL?
0o Yes No

Does your laboratory have the authority to obtain appropriate specimens and isolates for foodborne disease testing during an outbreak? If not, who

possesses this authority in your state/county/city?
o Yes

o No

o  Not Sure

STAFFING

13.  Respond to the following questions on staffing for the food safety program.
Total Surge Capacity isthe number of staff trained and capable of working in an area.
Approximate Total Y ears of Experience would be defined as all 1ab experience, not only food testing experience.

Number of FTE FTE FTE Currently | Tota Surge Approx. Total
Staff Admin. Bench Testing Vacant Capacity Yrs. Of Exp.

Range

Microbiology Program

Doctord Level

Masters Level

Bachelors Level

Student/Fellows

Other

Chemistry Program

Doctora Level

Masters Level

Bachelors Level

Student/Fellows

Other

INFORMATION MANAGEMENT

DataManager

Clerical

Support Steff

14. Areyou having trouble recruiting qualified personnel? If yes, what are the contributing factors?
0  Yes No, (If yes, contributing factors):

TRAINING

15. Plesseindicate the number of persons adequately trained to perform the listed areas of |aboratory testing:

Number of Persons Trained and/or
Areas of Training Proficient to Perform Testing
Conventiona Food Microbiology
Clinica Enteric Bacteriology
Clinical Enteric Virology
Serology
Parasitology
Food Chemistry
Molecular Biology
-PCR (Standard/Real-time)
-PFGE subtyping
-Other Subtyping

16. Iscrosstraining provided in your laboratory?
0 Yes, No, If nocrosstraining is provided, please specify the reason why in the space below.

17. Isthere ajob-related continuing education requirement for Laboratory Staff?
o Yes Number hourslyear
o No

Cll
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18. Arerecords of continuing education and/or completed training maintained for all |aboratory personnel and are they documented in an official
manner?
0  Yes, No, If yes, where and how is this documented? (e.g., personnel file, performance evaluation, professional licensing agency etc.)
19. Doesyour laboratory provide training to staff for foodborne diseases testing?
0 Yes, No, Not Sure

If not, does your laboratory support the training of personnel through the use of external training sources?
0  Yes, No, Not Sure

20. If training were made available to your laboratory staff, what would be the preferred format? Indicate order of preference.

a.  Conference

b.  Satelite conference
c.  Webbased

d. Hands-on

e.  Other (specify)

21. What subject mattersrelating to foodborne disease(s) and/or foodborne disease testing are not adequately covered by current training courses
availableto laboratorians?

EQUIPMENT
22. Which of the following molecular diagnostic equipment does your laboratory have available for use? Please“X” al that apply
___ Thermal Cycler __ Reagent Grade Water Purification System (i.e., Milli-Q)
____ PFGE equipment (i.e., CHEF Mapper, DRII, etc...) ____ Spectrophotometer/Genequant
__ DNA Sequencer UV Crosdinker (i.e., Stratalinker)
____ Rea-TimePCR Cycdler (i.e., Light Cycler, Smart Cycler) __ Vacuum Transfer Apparatus
____ Riboprinter __ Autoradiograph/Film Processor
____ Microarray System (i.e., Luminex) __ Huorimeter
_ Computerized Gel Documentation _ Commercial PCR Assay System (i.e., Qualicon/BAX
__ Roabatics Detection System)
___ Gel Dryer __ PCRHoods
____Microplate Reader ___Agarose or Polyacrylamide Gel
___ Microplate Washer __ Hybridization Oven
__ Biologica Safety Cabinet __ Other (specify)
23. Which of thefollowing Parasitology CDC-linked Telediagnosis equipment does your laboratory have available for use? Please “ X" al that apply.
___ Digitd Camera
____ Cameraadapters

Trinocular microscope
Computer and peripherals with modem hook-up

24.  Which of the following Food Chemistry equipment does your laboratory have available for use? Please“ X” dl that apply.
HPLC

___TLC
__ Immunoassay
____LGMS
____GC-Ms
____ Caepillary Electrophoresis
__lon Chromatography
__lcp
___AA
__ GFAA Spectroscopy
____FTIR
____ Other (specify)

Cll
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FACILITY

25. Doesyour laboratory have accessto an animal facility?
0 Yes No

26. Do you have adequate space for the following? If insufficient, note approximately how much more space is needed. (For additional, respond by
referring to terms such as square footage, number of room, etc...)

Bench space Yes No Additional
Office space Yes No Additiona
Equipment space Yes No Additional
Storage space Yes No Additiona
27. Doesyour laboratory have aBSL3 facility? If yes, please note how many isolation rooms this facility possesses.
0o Yes #of BSL -3-isolation rooms
o No

28. How many total biologica safety cabinets does your laboratory have available for foodborne disease testing?
BUDGET

29.  How much funding does your laboratory receive (total budget) for food safety or foodborne disease testing? (Indicate approximate amount below.)
$

30. What are your laboratory’ s sources for funding for the food safety program? Please “ X" al that apply.

Federd _ CDGBT

CDC-ELC/EIP

FDA

USDA

Fee for Service

State
Other (specify)

31. What isthe population that your laboratory serves? Please “ X" where applicable.
State Jurisdiction
County Jurisdiction
City Jurisdiction
Other (specify)
Wheat isthe approximate size of that population?

INFORMATION MANAGEMENT

32. Doesyour laboratory have awebsite?
0 Yes No, Not Sure

33. Onascaeof 1to 10, with 10 being excellent, rate the overall adequacy of your website. Please circle the number below.
1 2 3 4 5 6 7 8 9 10

34. Onascaeof 1to 10, with 10 being excellent, rate the quaity of food safety or foodborne disease testing information provided on your website.
Please circle the number below.
1 2 3 4 5 6 7 8 9 10

35.  Doesyour laboratory have aLaboratory Information Management System(LIMS)?

o Yes If yes, what kind?
o No
o  Not Sure

36. If your laboratory hasaLIMS system, isit used for?
Clinical Specimens __Yes ___No
Food Microbiology Specimens __Yes ___No
Food Chemistry Specimens __Yes ___No

37. Arethedata entered into your LIMSsystem maintained in a secure manner?
0 Yes No, Not Sure

38. Isyour |aboratory working toward reporting datain a NEDSS-compliant format?
0  Yes No, Not Sure

39. Do you have adequate computer hardware for your food safety or foodborne disease testing program?
0  Yes, No, Not Sure
If you do not have adequate hardware, what do you feel you arelacking? (PCs, laptops, servers, palm pilots, digital camerasetc..)

Clv
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41.

42.

47.

49.

51

52.

Do you have adequate software to support your food safety or foodborne disease testing program?

0 Yes No, Not Sure

If you do not have adequate software, what do you feel you are lacking? (spreadsheets, internet access, statistics package, database, graphics, email,
GIS, etc.,)

Does your laboratory data management computer system directly interface with the epidemiology computer system?
0 Yes No, Not Sure

Does your laboratory data management computer system directly interface with the Environmental Health computer system?
0  Yes No, Not Sure

Does your Environmental Health computer system directly interface withthe Epidemiology computer system?
0 Yes No, Not Sure

Does your laboratory data management computer system directly interface with the CDC computer system (PHLIS)?
0  Yes No, Not Sure

EMERGENCY RESPONSE

Do you have adequate laboratory space for surge capacity needs that might arise in the event of afoodborne disease outbreak? If no, what is
needed?
0  Yes No, Not Sure, Needs:

Does your laboratory have awritten plan that can be implemented during a foodborne disease outbreak? If no, please explain reason below.
0o Yes
o No

Does your laboratory have adequate staff to respond to foodborne disease outbreaks? If no, please write what action you would take if there were a
large foodborne outbreak occurring in your state.

o Yes

o No

Does your laboratory expand its hours during a foodborne disease outbreak?
0 Yes No

Does your laboratory have adequate communication tools (cell phone, pagers, etc.) to use during foodborne disease outbreaks? If no, please write
what action you would take to communicate as necessary during afoodborne outbreak.

o0 Yes
o] No
o]

Does your laboratory have adequate equipment (computers, freezers, power back up, etc.) available for foodborne disease emergency response? If
no, please write what action you would take below to respond to the outbreak?

o Yes

o No

Doesyour laboratory utilize rapid detection kits/reagents for the identification of foodborne pathogens (i.e., Shigatoxin or Rotavirus) from clinical,
food or environmental specimens? |f so, pleaselist the kits or reagents used for this purpose.

0 Yesroutingy

0  Yes, only during outbreaks

o No

If yes, what kits do you use;

If your laboratory utilizes rapid detection kits/reagents for the identification of foodborne pathogens, does the laboratory attempt to isolate an
organism from the positive specimen?

0 Yes, for al organisms

0 Yes, for only someorganisms

o No

Does your laboratory have the capacity to prepare mediain house, if it cannot be acquired commercially during foodborne disease outbreaks? If no,
please write what action you would take if you did not have sufficient mediato dea with an outbresk.

0o Yes

o No

Does your lab have other infrastructure needs that we did not cover? If so, please describe.
0  Yes No, Not Sure

PRE-ANALYTICAL

Question 55-58: annual volume can be approximate

55.

Does your laboratory test human specimens ( i.e. Stool, blood) for foodborne disease pathogens?
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o Yes annua volume
o] No

56. Doesyour laboratory test clinical specimensfor foodborne disease pathogens or perform confirmatory t esting of isolates?

Bacterial: Yes No annual volume
Vird: Yes No annua volume
Parasitic: Yes No annua volume

57. Doesyour laboratory test food specimens for foodborne disease pathogens?

Bacterid: Yes No annual volume
Vird: Yes No annua volume
Parasitic: Yes No annua volume

58. Doesyour laboratory test water specimens for foodborne disease pathogens?

Bacterid: Yes No annual volume
Vird: Yes No annua volume
Parasitic: Yes No annua volume

59. Doesyour laboratory test food specimens for non-infectious agents (i.e. histamines)?
o Yes annual volume
o No

60. Doesyour laboratory offer a catalog of servicesto customers?

o0 YesNo
61. If your laboratory possesses a catalog of services, isit computerized and available on your website?
o YesNo
62. Does your laboratory have written specimen collection protocols for clinical specimens?
o0 YesNo
63. Doesyour laboratory have written specimen collection protocols for food samples?
0 Yes No
64. Are human and food specimen collection protocols made available to submitters?
0 Routindy
o0  Upon request
0  During outbreak conditions
0  Never

65. Has your laboratory established rejection criteria for submission of clinical outbreak specimens?
o Yes No

66. Hasyour laboratory established rejection criteria for submission of food outbreak specimens?
0 Yes No

67. Arergection criteriadifferent for routine diagnostic specimens versus outbreak specimens?
0 Yes No

68. Doesyour |aboratory have a standard requisition form for clinical specimens?
0 Yes No

69. Doesyour laboratory have a standard requisition form for food specimens?
o0 YesNo

70. How are requisition forms distributed to customers/submitters within your state?
71. Doesyour requisition form utilize any technological advances that might be shared with other states?

o Yes If Yes, explain
o No

72. Doesyour laboratory use bar coding to identify food safety or foodborne disease specimens?

o0 YesNo

73. Doesyour |aboratory use bar coding to identify any specimens received by your laboratory? If yes, please specify.
o Yes
o No

74.  Who submits specimensto your laboratory for food safety or foodborne disease related testing? (Give estimates of the percentage of specimens
received from each submitter)
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75. What certifications does your laboratory have? Please“X” all that apply.

CLIA

EPA

CAP

State

NELAC

1SO 17025

USDA

Interstate Milk Shippers
Interstate Shellfish Sanitation

Other (specify)
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76. Doesyour laboratory provide collection kits to public and/ or private agencies for the collection and submission of human, food and water
specimeng/isolates to the laboratory? Please “X” al that apply.

Private Provider Public Provider Not Provided

Human Specimens
Human |solates
Environmental
Isolates

Food Specimens
Waer Specimens
Environmental
Specimens

77. How much does your laboratory spend each year for collection kits? (give estimate)
$  peryea

78. How are specimenstransported to your |aboratory and what isthe average transport time?
Note: Average transport time is defined as the time from collection of sample to receipt of samplein the laboratory. Please“ X" all that

apply

Average Transport Time
Transport Methods X | Lessthan 24hrs 24-48hrs Greater than 48hrs

Commercial Courier
(ex. Fedex, UPS)

USPS (mail)

PH Courier
Hand Delivered
Private Courier
Other (specify)

79. Who pays specimen transportation costs? (use table below for response, check all that apply)

PH Laboratory Submitter Epidemiology

Commercia Courier
USPS

PH Courier

Hand Delivered
Private Courier
Other

80. Doesyour laboratory have achain of custody procedure in place for the testing of regulatory and/ or foodborne outbreak specimens? If yes,
please atach a copy of the protocol.

0 Yes No

81. Does epidemiology routinely notify the laboratory if an outbreak is suspected?
o Yes
o No

0  Occasiondly

82. Onascaefrom 1to 10, with 10 being excellent, how would you rate or characterize your relationship with the following. (Please circlea
number below.)

a. Epidemiology 1 2 3 45 6 7 8 9 10
b. EH Specidist 1 2 3 45 6 7 8 9 10
c. Agriculture Dept. 1 2 3 45 6 7 8 9 10
d. Loca Health Dept. 1 23 45 6 7 8 9 10
e. Other Laboratories within 1 23 45 6 7 8 9 10

your state (i.e. clinical)

83. Isyour laboratory administratively under the same agency as:

Epidemiology Yes No
Agriculture Yes No
Environmental Health/Sanitarians Yes No
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84. Doesyour laboratory perform animal assays for the detection/identification of foodborne disease toxins (i.e. Botulinumtoxin)? If so, please

list which pathogens.
o Yes List:
o] No

85. If your laboratory does not perform animal assays, where do you send isolates requiring this testing?
Section 3: ANALYTICAL

86. For the following eleven tables, please indicate whether the disease is reportable in your state, whether isolate submission is mandatory, and
what testing you currently perform on the selected agent. (v = yes)

C.botulinumtoxin
Reportable Salmonella
1ol ate Submission Mandatory Reportable
Culture (Direct Detection) | solate Submission Mandatory
Molecular Detection Culture (Direct Detection)
-~ Amplified Molecular Detection
- Non-Amplified - Amplified
Mouse Bioassay - Non-'Ampllfled
Other Detection Other Detection
“EIA -EIA .
-Other (specity) __-Other (specify)
Serotyping Serotyping _
Molecular Subtyping Molecular Subtyping
- PFGE N/A - PFGE
- RFLP N/A -RALP
- Ribotyping N/A - Ribotyping
= e -gecc;ﬁenci ng
Seguencing N/A TS
- Disk Diffuson
- Microscan
- Vitek
-ETest
Listeria monocytogenes
Reportable
Isolate Submission Mandatory
Culture (Direct Detection)
Molecular Detection
- Amplified E. coli 0157:H7
- Non-Amplified Reportable
Other Detedion 1s0late Submission Mandatory
-EIA Culture (Direct Detection)
-Other (specify) Molecular Detection
Serotyping - Amplified
Molecular Subtyping - Non-Amplified
- PFGE Other Detection
- RFLP -EIA
- Ribotyping -Other (specify)
“PCR Serotyping
-Sequencing Molecular Subtyping
AST - PFGE
- Disk Diffusion - RFLP
- Microscan - Ribotyping
- Vitek - PCR
-ETest -Sequencing
AST
- Disk Diffusion
- Microscan
- Vitek
-ETes
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Shigella
Reportable
| sol ate Submission Mandatory Campylobacter
Culture (Direct Detection) Reportable
Molecular Detection | solate Submission Mandatory
- Amplified Culture (Direct Detection)
- Non-Amplified Molecular Detection
Other Detection - Amplified
-EIA - Non-Amplified
-Other (specify) Other Detection
Serotyping -EIA
Molecular Subtyping -Other (specify)
PFGE Serotyping
-RALP Molecular Subtyping
-Ribotyping - PFGE
-PCR - RFLP
-Sequencing - Ribotyping
AST - PCR
-Disk Diffusion -Sequencing
-Microscan AST
-Vitek - Disk Diffusion
-ETest - Microscan
- Vitek
-ETest
Vibrio
Reportable
| solate Submission Mandatory
Culture (Direct Detection) HepatitisA
Molecular Detection Reportable
- Amplified Specimen Submission Mandatory
- Non-Amplified Molecular Detection
Other Detection - Amplified
-EIA - Non-Amplified
-Other (specify) Other Detection
Serotyping -EIA
Molecular Subtyping -Other (specify)
- PFGE Serotyping
- RALP Molecular Subtyping
- Ribotyping - PFGE N/A
- PCR - RFLP N/A
-Seguencing - Ribotyping N/A
AST - PCR
- Disk Diffusion -Sequencing
- Microscan
- Vitek
-ETest __
Giardia
Reportable
Norwalklike virus Speci men Sul_)mission Mandatory
Reportable Direct Detection _ _
Specimen Submission Mandatory -Stool Microscopic
Molecular Detection -DFA _
~Amplified -Other (specify)
~Non-Amplified Molecular Dchtlon
Other Detection - Amplified
“EIA - Nm-AmpIIfled
Serotyping -EIA _
Molecular Subtyping -Other (specify)
“PFGE N/A Molecular Subtyping
“RFLP N/A - PRGE N/A
- Ribotyping N/A -RALP
“PCR - Ribotyping
: - PCR
Sequencing “Sreneng
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Cryptosporidium

Reportable

Specimen Submission Mandatory

Direct Detection

-Stool Microscopic

-DFA

-Modified Acid-Fest

-Other (specify)

Molecular Detection

- Amplified

- Non-Amplified

Other Detection

-EIA

-Other (specify)

Molecular Subtyping

- PFGE N/A

- RALP

- Ribotyping

-PCR

-Sequencing

PulseNet Activities

87. Doesyour laboratory confirm the identification of isolates prior to performing further subtyping studies, simultaneously confirm and
subtype or sequentially confirm then subtype?
o Yes Simultaneous Sequential
o No

88. Hasyour laboratory submitted datafor PulseNet certifications for the following agents:

a  E.cai O157:H7 ___Yes ___No

b.  Listeria monocytogenes ____Yes ___No

c. Shigelasonnei ___Yes ___No

d. Salmonella typhimurium ___Yes __No

89. Hasyour laboratory received results for PulseNet certification submission for the following?

a.  E. coli 0157:H7 Yes No _ N/A
b.  Listeriamonocytogenes Yes No _ N/A
c. Shigella sonnel Yes No _ N/A
d. Salmonela typhimurium Yes No _ N/A

90. Under what circumstances do you perform PFGE subtyping of isolates of E. coli 0157:H7? (please circle letter below.)
Upon request

During an outbreak

All isolates submitted of the agent are subtyped

Other (specify)

coow

91. Under what circumstances do you perform PGFE subtyping of isolates of Listeriamonocytogenes? (please circle letter below.)
Upon request

. During an outbreak

. All isolates submitted of the agent are subtyped

. Other (specify)

cooTw

92.  Under what circumstances do you perform PFGE subtyping of isolates of Shigella sonnei? (please circle letter below.)
Upon request

. During an outbreak

. All isolates submitted of the agent are subtyped

. Other (specify)

OO0 W

93.  Under what circumstances do you perform PFGE subtyping of isolates of Salmonella serotype Typhimurium? (please circle letter below.)
a  Upon request
b.  During an outbreak
c. All isolates submitted of the agent are subtyped
d.  Other (specify)

94.  Under what circumstances do you perform PFGE subtyping of isolates of non-Typhimurium Salmonella serotypes? (please circle | etter
below)
a  Uponrequest
b.  During an outbreak
c. All isolates submitted of the agent are subtyped
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d.  Othe (specify)

95. How does your laboratory process E. coli 0157:H7 isolates for PFGE subtyping? (please circle the letter below.)
a |solates are batched and run when there is a sufficient number.
b. Isolates are batched unless thereis an outbreak, at which time they are run continuously.
c. |solates are batched and run after a PulseNet listserve posting.
d. Isolatesarerun asthey arrive, (in “rea time”)
e. Other (specify)

96. How doesyour laboratory process Listeria monocytogenesisolates for PFGE subtyping? (please circle letter below.)
a. |solates are batched and run when there is a sufficient number.
b. Isolates are batched unlessthereis an outbreak, at which time they are run continuously.
c. |solates are batched and run after PulseNet listserve posting.
d. Isolatesarerun asthey arrive (in “rea time”)

e. Other (specify)

97. How does your laboratory process Shigella sonnel isolates for PFGE subtyping? (please circle |etter below.)
a |solates are batched and run when there is a sufficient number.
b. Isolates are batched unless there is an outbreak, at which time they are run continuoudly.
C. |solates are batched and run after PulseNet listserve posting.
d. Isolatesarerun asthey arrive (in “real time")
e. Other

98. How doesyour laboratory process Salmonella serotype Typhimurium isolates for PFGE subtyping? (please circle | etter below.)
a |solates are batched and run when thereis a sufficient number.
b. Isolates are batched unlessthereis an outbreak, at which time they are run continuously.
c. |solates are batched and run after PulseNet listserver posting.
d. Isolatesarerun asthey arrive (in “real time")

e. Other (specify)

99. How doesyour laboratory process non-Typhimurium Salmonella seroty pe isolates for PFGE subtyping? (please circle letter below.)
a. |solates are batched and run when there is a sufficient number.
b. Isolates are batched unless thereis an outbreak, at which time they are run continuously.
c. |solates are batched and run after PulseNet listserver posting.
d. Isolatesarerun asthey givearrive (in “rea time”)
e. Other (specify)

100. Do you subtype other organisms by PFGE ?
Foodborne, specify
Non-foodborne, specify

Validation of Laboratory Protocols

101. Doesyour laboratory have awritten protocol for defining how anew assay should be validated?
0 YesNo

102. Doesyour laboratory have signed Standard Operating Procedures (SOP's) for all validated assays used for foodborne disease testing?
0 Yes No

103. Does your laboratory run unvalidated procedures and report results in emergency circumstances?
o Yes No

104. Doesyour laboratory report results of unvalidated or research based procedures with disclaimers?
o0 YesNo
What disclaimer is used by your laboratory?

105. If you need to use an unvalidated test procedure, does your laboratory have a mechanism in place to confirm the test results?
0 YesNo

Section 4: POST-ANALYTICAL

106. Considering the reporting methods listed below, what percentage of each is used by your laboratory for the communication of laboratory

results during a foodborne disease outbreak?

REPORTING METHODS PERCENTAGE
Electronic
Phone
Mail

Fax
Courier

107. When reporting by the above methods, do you give individual results or asummary of results?
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Reporting M ethods Individual Summary
Electronic
Phone
Mail

Fax
Courier

108. When reporting results rel ating to a foodborne disease outbreak, whom are results reported to? Please “ X” al that apply.

REPORT SENT TO Reportable Outbreak

ROUTINELY diseasesonly Suspected

Submitter
Epidemiologist
CDCviaPHLIS
CDC viaother means
Other, (specify)

109. How frequently are results entered into PHLIS?
daily weekly biweekly monthly

110. What isthe officia job title of the individual who enters data?

111. Are data electronically uploaded to PHLIS or is duplicate data entry required?
o Yes
o No
o Duplicate dataentry required

112. If Dataentry to PHLIS isdelayed, what contributes to the delay?
__ Steff limitations
__ Computer problems
___ Other (gecify)

113. When reporting summary or individual test results relating to a foodborne disease outbreak investigation, how often are they reported to
health department Epidemiologist? Please“X” which applies.

I ndvidual Summary

Daily
Weekly
Biweekly
Monthly

114. When reporting summary or individual test results relating to a foodborne disease outbreak investigation, how often are they reported to
PulseNet? Please“X” which applies.

Individual Summary

Daily
Weekly
Biweekly
Monthly

115. Doesthe Laboratory perform quality assurance assessment (verify) of the data transmitted to epidemiology, CDC, and Submitters?
o YesNo If yes, how often

116. Doesthe laboratory check data submitted to epidemiol ogy from outside sources prior to it being reported to CDC or counted as a case of
food poisoning?
0 Yes No, N/A

117. Doesyour laboratory have awritten policy for protecting the confidentiality of patient data?
o0 YesNo

118. How are data stored to protect confidentiality? Please“X” al that applies.
Locked Files
Without Identifiers
Password Required
Other (specify)

119. How long are patient data stored?

120. How long are isolates stored?
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121. Doesyour state have a policy which clearly defines to whom you have authority to ship isolates?
0 Yes No

122. Do you receive feedback from epidemiology regarding investigationsinitiated as aresult of specific laboratory results?
o  Always, Sometimes, Never

123. When reporting test results to epidemiology, is there a mechanism in place for confirming whether results were received? (email to notify of
receipt, confirmation of receipt from fax, etc..)
o YesNo

124. Do you follow up with epidemiology if no feedback is received regarding a cluster identified by the laboratory?
0 Yes No

125. Onascalefrom 1 to 10, with 10 being excellent, how would you rate feedback from epidemiology regarding ongoing or completed
investigations? (circle number below.)
1 2 3 45 6 7 8 9 10

126. Doesyour laboratory analyze laboratory datafor cluster trends before reporting it to epidemiology?
0 Yes No

127. Who do you notify if a cluster isidentified? Please"X” where appropriate.
___ Local Epidemiology
____ State Epidemiology
_____ Other (specify)

128. How are results reported when acluster isidentified? Please“X” al that apply.

Mail
Electronic
Phone
Fax

129. Do you have thresholds for cluster identification?
o Yes If yes, what are they?
o No

130. Were laboratory thresholds for cluster identification established in collaboration with Epidemiology?
0 Yes No

131. What percentage of clusters get investigated by epidemiology? (Use the table below to give percentage, use estimates)

Organism % of Clusters Investigated
E. coli 0157:H7
Salmonella

Listeria

Norwalk-likevirus
Hepatitis A
Campylobacter
C. botulinum

S aureus
Shigela
Vibrio
Other(specify)

132. Onascae1to 10, with 10 being excellent, how do you rate epidemiology’ s capacity to act on laboratory data? (Circle the number below)
1 2 3 45 6 7 8 9 10

133. Isthelaboratory’ s existing capability being adequately utilized by the epidemiology program?

0 YesNo
134. If the laboratory capability is not being adequately utilized by the epidemiology program, what factors limit this capability?
0 Expertise o Deayed naotification
o  Statistical support 0  Lack of apparent importance
0  Limited staff o Politics
o0  Abilitytopay overtime 0  Jurisdictiond issues
o  Travel policy constraints 0  Other (specify)
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135. What isthelevel of detail of PFGE results reported to Epidemiology?
0  Pattern numbersreported
0  Patternmatchesnoted
0  Other,explan

136. Do you reply to PulseNet listserve posting in atimely manner (i.e., within 24-48 hours)? If not, why?
o Yes No

137. Doesyour Laboratory perform testing for disease investigation that was not ordered by the physician?If yes, then “x” the appropriate
responseto theright.
0 Yes ___ whenevauating new methods ___during a suspected outbreak
o No

138. How do youreport positive results when that particular test was not ordered?
139. How do you deal with Institutional Review Board issues relating to laboratory based surveillance testing?

140. Does your laboratory possess licensure agreements with commercia companies and / or vendors for the use of proprietary technologies,
supplies or reagents (i.e. Roche)? If so, please list which ones.

141. When clinical diagnostic testing is performed by an out of state laboratory (i.e. Quest, LabCorp.) are positive results of reportable foodborne
diseases sent to the Public Health Laboratory by the out of state laboratory?
o0 YesNo

142. When clinical diagnostic testing is performed by an out of state laboratory (ex. Quest, LabCorp.) are foodborne disease isolates submitted to
your laboratory asrequired in your state regulations?
0 Yes No, N/A

143. When conducting clinical diagnostic testing, are positive results of reportable foodborne diseases sent to the local/state epidemiology by the

out of state laboratory?
0 Yes, No, Unsure

Summary:

Arethere any questionsthat you feel we have overlooked in trying to assess your laboratory’ s capacity in the area of foodborne disease/food
safety testing?

(space for answer)

Laboratory Contact Person
Phone number
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