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National partnership network to National partnership network to develop develop 
integrated laboratory solutions to protectintegrated laboratory solutions to protect
the nation the nation and enhanceand enhance threat agent threat agent 
detection capacitydetection capacity for response to an act of for response to an act of 
biological or chemical terrorism and biological or chemical terrorism and other other 
public health emergenciespublic health emergencies



LRN VisionLRN VisionLRN Vision

Establish an Establish an integrated multilevel integrated multilevel 
laboratory networklaboratory network to provide rapid & to provide rapid & 
critical laboratory capacity for critical laboratory capacity for 
response to:response to:

bioterrorismbioterrorism
emerging infectious diseasesemerging infectious diseases
other public health threats & emergenciesother public health threats & emergencies

Includes both Includes both biological & chemicalbiological & chemical
laboratorieslaboratories



ChallengeChallengeChallenge

Congressional concern for national Congressional concern for national 
security and critical infrastructure to security and critical infrastructure to 
respond to Weapons of Mass respond to Weapons of Mass 
Destruction associated with biological Destruction associated with biological 
and chemical warfare programs and and chemical warfare programs and 
the dissolution of the Soviet Unionthe dissolution of the Soviet Union



Overt EventOvert EventOvert Event

RecognitionRecognition EarlyEarly
ResponseResponse EarlyEarly
TreatmentTreatment EarlyEarly
RespondersResponders Traditional Traditional HazMatHazMat

First RespondersFirst Responders



Covert EventCovert EventCovert Event

RecognitionRecognition DelayedDelayed
ResponseResponse DelayedDelayed
TreatmentTreatment DelayedDelayed
RespondersResponders Health CareHealth Care

WorkersWorkers



Front Line Response 
Begins at the Local Level

Front Line Response Front Line Response 
Begins at the Local LevelBegins at the Local Level



MissionMissionMission

Laboratory Response NetworkLaboratory Response Network began began 
in 1999  in 1999  

To To developdevelop an immediate an immediate solutionsolution to to 
build build capabilitycapability and enhance and enhance capacitycapacity
to to rapidly detect threat agentsrapidly detect threat agents in both in both 
announced and unannounced threat announced and unannounced threat 
agent release scenariosagent release scenarios



CDC Strategic Plan (1999)CDC Strategic Plan (1999)CDC Strategic Plan (1999)
The The Laboratory Response Network for BioterrorismLaboratory Response Network for Bioterrorism
(LRN) is a (LRN) is a multimulti--levellevel systemsystem designed to designed to linklink frontfront--
line clinical microbiology laboratories in line clinical microbiology laboratories in hospitalshospitals and and 
other institutions other institutions to state and local publicto state and local public health health 
laboratorieslaboratories and supporting advanced capacity public and supporting advanced capacity public 
health, military, veterinary, agricultural, water and health, military, veterinary, agricultural, water and 
foodfood--testing testing laboratories at the federal government laboratories at the federal government 
levellevel



LRN Founding PartnersLRN Founding PartnersLRN Founding Partners
Centers for Disease Centers for Disease 

Control and Control and 
PreventionPrevention

Association of Public Association of Public 
Health LaboratoriesHealth Laboratories

The Federal Bureau of The Federal Bureau of 
InvestigationInvestigation



LRN PartnershipsLRN PartnershipsLRN Partnerships
•• Clinical LabsClinical Labs

•• State & Local Public Health LabsState & Local Public Health Labs

•• Military LabsMilitary Labs

•• Veterinary LabsVeterinary Labs

•• Agricultural, Water & FoodAgricultural, Water & Food--Testing LabsTesting Labs

•• APHL & ASMAPHL & ASM

•• FDA, NIH, & International LabsFDA, NIH, & International Labs

•• FBI, FBI, DoDDoD, DOE, USDA, EPA , DOE, USDA, EPA 



NationalNational
Labs  Labs  

(definitive testing)(definitive testing)

Reference LabsReference Labs
(confirmatory testing(confirmatory testing))

Sentinel LabsSentinel Labs
(recognize, rule(recognize, rule--out, refer)out, refer)

Current LRN Lab DesignationsCurrent LRN Lab Designations

Local Clinics, HospitalsLocal Clinics, Hospitals

State Public Health LabsState Public Health Labs

CDC and USAMRIIDCDC and USAMRIID



Scope of LRN LabsScope of LRN LabsScope of LRN Labs

Current LRN National labs =
2 (CDC & USAMRIID)

Current LRN National labs =
2 (CDC & USAMRIID)2 (CDC & USAMRIID)

Projected LRN Reference labs =
250 nationally

Projected LRN Reference labs =
250 nationally250 nationally

Possible LRN Sentinel “state-registered” labs
> 2,500 nationally (4414 are Sentinel-capable)
Possible LRN Sentinel “state-registered” labs
> 2,500 nationally (4414 are Sentinel> 2,500 nationally (4414 are Sentinel--capable)capable)

NOTE: LRN reference laboratory status involves technical proficiency & select membership



Laboratory Testing Required in 
Support of Response

Laboratory Testing Required in Laboratory Testing Required in 
Support of ResponseSupport of Response

•• Environmental samples for risk assessment Environmental samples for risk assessment 

•• Nasal swabs for epidemiological Nasal swabs for epidemiological 
investigationsinvestigations

•• Clinical specimens for detecting exposure Clinical specimens for detecting exposure 
and infection and infection 

•• Culture isolates referred for confirmationCulture isolates referred for confirmation



Time to ResultsTime to ResultsTime to Results
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The LRN Responds
to Anthrax Attack in USA

The LRN RespondsThe LRN Responds
to Anthrax Attack in USAto Anthrax Attack in USA



LRN Environmental 
Testing Load

LRN Environmental LRN Environmental 
Testing LoadTesting Load
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CDC Bioterrorism Rapid Response and 
Advanced Technology Laboratory 

“the RRAT lab”

CDC Bioterrorism Rapid Response and CDC Bioterrorism Rapid Response and 
Advanced Technology Laboratory Advanced Technology Laboratory 

““the RRAT labthe RRAT lab””
Develop and expand network capacity for rapid 
identification of critical agents (technology 
transfer)
Validate assays and standardize reagents
Develop rapid biological screens (multiplex)
Triage, screen and test “unknown” specimens
Provide proficiency testing program
Provide initial rapid response support to States



Confirmatory 
(CDC or USAMRIID) Laboratory

Confirmatory 
(CDC or USAMRIID) Laboratory

State 
and Local
Reference
Level Labs

State and Local LabsState and Local Labs

LRN Structure for Agent Testing & 
Sample Flow

LRN Structure for Agent Testing & LRN Structure for Agent Testing & 
Sample FlowSample Flow

Sentinel
Labs

Anthrax
Lab

Plague
Lab

Other Agent
Specific Labs

CDC BT Core Lab:
(Rapid Response  &

Advanced Technology)



Provided to Each LRN LabProvided to Each LRN LabProvided to Each LRN Lab
•• AgentAgent--Specific ProtocolsSpecific Protocols

•• Standardized Reagents & ControlsStandardized Reagents & Controls

•• Lab Referral DirectoryLab Referral Directory

•• Secure Communications & ELRSecure Communications & ELR

•• Training & Technology TransferTraining & Technology Transfer

•• Proficiency TestingProficiency Testing

•• Appropriate Vaccinations for Lab Appropriate Vaccinations for Lab 
WorkersWorkers



Number of LRN Labs - 
Growth Over Time
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LRN Secure Web SiteLRN Secure Web SiteLRN Secure Web Site



Laboratory ProtocolsLaboratory Protocols



Test Reagent OrderingTest Reagent Ordering



Next Nearest Neighbor
Laboratory Facility Locator

Next Nearest Neighbor
Laboratory Facility Locator



Public Access Information for Public Access Information for 
Level A Network UsersLevel A Network Users



Laboratory Preparedness and Laboratory Preparedness and 
Response Capacity Through Response Capacity Through 

TrainingTraining
•• Reference Level Wet Lab (Reference Level Wet Lab (““Hands OnHands On””) ) 

Courses to train the trainers on specialized Courses to train the trainers on specialized 
and rapid methods (at CDC)and rapid methods (at CDC)

•• Sentinel Laboratory Protocols and training Sentinel Laboratory Protocols and training 
materials available for public access at materials available for public access at 
www.bt.cdc.govwww.bt.cdc.gov (based on standard (based on standard 
methods)methods)

•• Proficiency Testing Program to certify lab Proficiency Testing Program to certify lab 
readinessreadiness



Recent Capability AdditionsRecent Capability AdditionsRecent Capability Additions

• Variola (Smallpox) Screening Laboratories 
(CDC/LRN Partner Labs)

• Food Emergency Response Network 
(FDA/USDA/LRN Partner Labs)

• Rapid Toxic Screening for Chemicals in 
Clinical Specimens (CDC/LRN Partner Labs)

• Environmental Surveillance/Bio-Watch 
(DHS/DOE/EPA/LRN Partner Labs)

•• Variola (Smallpox) Screening Laboratories Variola (Smallpox) Screening Laboratories 
(CDC/LRN Partner Labs)(CDC/LRN Partner Labs)

•• Food Emergency Response Network Food Emergency Response Network 
(FDA/USDA/LRN Partner Labs)(FDA/USDA/LRN Partner Labs)

•• Rapid Toxic Screening for Chemicals in Rapid Toxic Screening for Chemicals in 
Clinical Specimens (CDC/LRN Partner Labs)Clinical Specimens (CDC/LRN Partner Labs)

•• Environmental Surveillance/BioEnvironmental Surveillance/Bio--Watch Watch 
(DHS/DOE/EPA/LRN Partner Labs)(DHS/DOE/EPA/LRN Partner Labs)



Capabilities in DevelopmentCapabilities in DevelopmentCapabilities in Development

•• Improved Environmental Sampling and Improved Environmental Sampling and 
Testing Methods (EPA/CDC)Testing Methods (EPA/CDC)

•• Incorporation of Veterinary Diagnostic Incorporation of Veterinary Diagnostic 
Laboratories for Surge Testing Capacity Laboratories for Surge Testing Capacity 
(APHIS/AAVLD/CDC)(APHIS/AAVLD/CDC)

•• Development of SelfDevelopment of Self--Contained Modular Contained Modular 
Specimen Triage Units for Processing and Specimen Triage Units for Processing and 
Screening of Unknown Samples for CBR Screening of Unknown Samples for CBR 
Hazards (CDC/FBI/DOD)Hazards (CDC/FBI/DOD)



LRN Capacity Since 1999LRN Capacity Since 1999

••B. anthracisB. anthracis (Anthrax)(Anthrax)

••Y. pestisY. pestis (Plague)(Plague)

••F. tularensisF. tularensis (Tularemia)(Tularemia)

••Brucella Brucella species (Brucellosis)species (Brucellosis)

••Clostridium botulinumClostridium botulinum toxintoxin

••Variola majorVariola major (Smallpox)(Smallpox)



LRN Future ChallengesLRN Future Challenges

•• FilovirusesFiloviruses Ebola and Marburg (Ebola and Marburg (VHFsVHFs))

•• ArenavirusesArenaviruses (Lassa Fever and Junin)(Lassa Fever and Junin)

•• AlphavirusesAlphaviruses (VEE, EEE, WEE)(VEE, EEE, WEE)

•• CoxiellaCoxiella burnetiiburnetii (Q Fever)(Q Fever)

•• RicinRicin ToxinToxin

•• BurkholderiaBurkholderia malleimallei ((GlandersGlanders))

•• Staphylococcal Staphylococcal EnterotoxinEnterotoxin BB



LRN Future PlansLRN Future PlansLRN Future Plans
•• Laboratory worker vaccinationsLaboratory worker vaccinations

•• Diagnostics for VZV, Diagnostics for VZV, vacciniavaccinia, , variolavariola

•• Electronic laboratory reportingElectronic laboratory reporting

•• Emergency food testing network with FDAEmergency food testing network with FDA

•• New protocols and trainingNew protocols and training

•• Integration with chemical network Integration with chemical network 

•• New technology evaluationsNew technology evaluations

•• GMP reagent productionGMP reagent production



Bioterrorism Agents and Biosafety 
in LRN Laboratories

Bioterrorism Agents and Biosafety Bioterrorism Agents and Biosafety 
in LRN Laboratoriesin LRN Laboratories

AgentAgent Biosafety LevelBiosafety Level Laboratory RiskLaboratory Risk
B. anthracisB. anthracis 2 2 lowlow
Y. pestisY. pestis 2 2 mediummedium
F. tularensisF. tularensis 2/3 2/3 highhigh
BrucellaBrucella spp. spp. 2/3 2/3 highhigh
Botulinum toxin Botulinum toxin 2 2 mediummedium
Smallpox Smallpox 4 4 highhigh
Viral Hemorrhagic feverViral Hemorrhagic fever 44 highhigh



Facility DesignFacility DesignFacility Design

Safety EquipmentSafety EquipmentSafety Equipment

Standard and 
Special 
Microbiological
Practices

Standard and Standard and 
Special Special 
MicrobiologicalMicrobiological
PracticesPractices

Definition of BiosafetyDefinition of BiosafetyDefinition of Biosafety



LRN Reference Level Laboratory
(Facility design)

LRN Reference Level LaboratoryLRN Reference Level Laboratory
(Facility design)(Facility design)



Safety Equipment (Primary Barriers)Safety Equipment (Primary Barriers)Safety Equipment (Primary Barriers)

BSL-3: Additional Personal Protective 
Equipment (PPE) may be required in the 
laboratory based on risk assessment

BSLBSL--3: 3: Additional Personal Protective Additional Personal Protective 
Equipment (PPE) may be required in the Equipment (PPE) may be required in the 
laboratory laboratory based on risk assessmentbased on risk assessment

• Solid-front or wrap-around gowns
• Scrubs
• Coveralls
• Face shields
• Respirators

•• SolidSolid--front or wrapfront or wrap--around gownsaround gowns
•• ScrubsScrubs
•• CoverallsCoveralls
•• Face shieldsFace shields
•• RespiratorsRespirators



Separate from unrestricted areas, access controlled

Self-closing, double door entry

Directional inward airflow

Single-pass air*

Enclosures for aerosol generating equipment

Walls, floors and ceilings are water resistant for easy cleaning; 
Penetrations are sealed

Autoclave available for decontamination

Separate from unrestricted areas, access controlledSeparate from unrestricted areas, access controlled

SelfSelf--closing, double door entryclosing, double door entry

Directional inward airflowDirectional inward airflow

SingleSingle--pass airpass air**

Enclosures for aerosol generating equipmentEnclosures for aerosol generating equipment

Walls, floors and ceilings are water resistant for easy cleaningWalls, floors and ceilings are water resistant for easy cleaning; ; 
Penetrations are sealedPenetrations are sealed

Autoclave available for decontaminationAutoclave available for decontamination

*Depending on agents used, a BSL-3 laboratory may require HEPA exhaust filtration*Depending on agents used, a BSL-3 laboratory may require HEPA exhaust filtration

Facility Summary for LRN
Reference Laboratories

(BSL-3)

Facility Summary for LRN
Reference Laboratories

(BSL-3)



Laboratory DocumentationLaboratory DocumentationLaboratory Documentation
• Facility Security Plan and Access Logs

Based on risk assessment
Address access, visitors, maintenance personnel?

• Laboratory Training Records
Agent specific training?
How often performed?

• Inventory Records
How much on hand?
Depletion and usage?
How often reconciled?

• Chemical Hygiene Plans for chemicals and toxins
• Transfer records

Import permits
Interfacility EA-101s
Intrafacility records

• Emergency response & Incident reporting procedures
Security breaches, natural disasters, biological agent or 
toxin spills

•• Facility Security Plan and Access LogsFacility Security Plan and Access Logs
Based on risk assessmentBased on risk assessment
Address access, visitors, maintenance personnel?Address access, visitors, maintenance personnel?

•• Laboratory Training RecordsLaboratory Training Records
Agent specific training?Agent specific training?
How often performed?How often performed?

•• Inventory RecordsInventory Records
How much on hand?How much on hand?
Depletion and usage?Depletion and usage?
How often reconciled?How often reconciled?

•• Chemical Hygiene Plans for chemicals and toxinsChemical Hygiene Plans for chemicals and toxins
•• Transfer recordsTransfer records

Import permitsImport permits
InterfacilityInterfacility EAEA--101s101s
IntrafacilityIntrafacility recordsrecords

•• Emergency response & Incident reporting proceduresEmergency response & Incident reporting procedures
Security breaches, natural disasters, biological agent or Security breaches, natural disasters, biological agent or 
toxin spillstoxin spills



RI

Puerto Rico

LRN State & Local Public Health LabsLRN State & Local Public Health Labs



RI

Great Britain

Puerto Rico

Australia

LRN State, Local, Federal & InternationalLRN State, Local, Federal & International



RI

Puerto Rico

Australia

Great Britain

Landstuhl, 
Germany 

LRN State, Local, Federal, IntLRN State, Local, Federal, Int’’l & Militaryl & Military



GOALGOAL::

Integrated National Laboratory Integrated National Laboratory 
Response NetworkResponse Network



LRN FormulaLRN FormulaLRN Formula
•• Unified operational planUnified operational plan
•• Standardized protocols and Standardized protocols and 

teststests
•• Secure communicationsSecure communications
•• Molecular diagnosticsMolecular diagnostics
•• Rapid response and reportingRapid response and reporting
•• Trained laboratoriansTrained laboratorians
•• Safe, secure laboratoriesSafe, secure laboratories
•• Coverage for human, animal, Coverage for human, animal, 

food, environmental food, environmental 
specimensspecimens

•• CDC and APHL support and CDC and APHL support and 
oversightoversight

•• Quality laboratory resultsQuality laboratory results



Do you have any questions?Do you have any questions?


