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Millennium Development Goals

• Eradicate extreme poverty and hunger
• Achieve universal primary education
• Promote gender equality and empower 

women
•

women
• Reduce child mortality
• Improve maternal health
• Combat HIV and AIDS, malaria, and other 

diseases
• Ensure environmental sustainability
• Develop a global partnership for 

development
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Bio-Era Research. Biology and Borders: SARS and the New Economics of Biosecurity. 2007. 



About 15 million (>25%) of 57 million annual deaths  worldwide are the direct result of infectious dise ase.

Figures published by the World Health Organization (see http://www.who.int/whr/en).
From ‘The Challenge of Emerging and Re-emerging Infectious Diseases.”  David M. Morens, Gregory K. Folkers 
& Anthony S. Fauci.  Nature 430, 242-249(8 July 2004)



Human Health

Animal Health Environmental Health
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What do developed nations have in 
place to provide confidence in quality 

testing?testing?





“The U.S. Needs a National
Laboratory System”

Joseph McDade and Jim Hughes

U.S. Medicine 1998:34(9):9

� “Unless a well-defined national laboratory system 
is developed, in which the unique and 
collaborative roles of public and private sector 
laboratories are clearly described and agreed 
upon, infectious disease surveillance could be 
seriously compromised.”



Clinical Laboratory 
Improvement 
Amendments (CLIA) – govern 
the practice of laboratory the practice of laboratory 
medicine in the US





US Health Laboratory System-
the Structure

Federal 
Laboratories

State Public 
Health/Ag  

Laboratories (50)

•CDC      
•USDA
•EPA

•DoD
•VA

Human Health &Environment
Animal Health & Food

Laboratories (50)

Local 
Laboratories

• Hospital Laboratories (6,000)
• Physician Offices (150,000)
• County Health Departments 

(3,000)
• Private Laboratories (8,000)





Training and Education to Support 
the Laboratory System

Training 
Existing 

Training New
Laboratorians

Graduate 
Programs in 

Functioning 
Laboratory 

System

Training 
Existing 

Laboratorians

Programs in 
Laboratory 

Science



Pyramid of Public Health System Preparedness from Public Health’s Infrastructure:  A Status Report, CDC 2001



Local 
Health Dept.

State Public
Health Lab

State Epidemiology
Program

Clinical Lab
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Health Care 
Providers/
Veterinarians

Health Lab Program
Clinical Lab

Vet Lab

CDC/USDA/. . .

WHO
Courtesy: Dr. Francie Downes, Michigan Public Health Laboratory

Commercial
lab



Evidence-based decision making is not 
practiced because clinicians believe 

quality of testing is poor.  As a result,  no 
investment  is made in laboratories, which 

Syndromic Clinical Diagnosis

Poor Quality Laboratory Testing

investment  is made in laboratories, which 
continues the cycle of lack of evidence-

based practice. 
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• Organizations need 
technical expertise plus 
effective management to 
succeed

• Training and national 
guidelines don’t address all 
critical issues

• Complex, people-oriented  
systems require effective 
management 
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Laboratory Leadership and 
Management Training

Set of 
coordinated 
activities that 

Purchasing 
& 

Organization Personnel Equipment

Information 
Management

Process        
Controlactivities that 

function as 
building 

blocks for 
quality 

management
Process 

Improve-
ment

Documents
& 

Records

Inventory
Control

Occurrence 
Management Assessment

Customer 
Service

Facilities 
& 

Safety



International Standards
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GeneXpertGeneXpert

High tech in low tech settings: GeneXpertHigh tech in low tech settings: GeneXpertTMTM MTBMTB

Automated Sample Prep, Automated Sample Prep, 
Amplification and DetectionAmplification and Detection

<120 minutes

A technology platform:A technology platform:
�� TB & Rif ResistanceTB & Rif Resistance
�� Potential for Potential for HIVHIV viral loadviral load
�� Potential for …Potential for …
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Harvard Professor, “father of sociobiology”, myrmecologist
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Changing Practices WorldwideChanging Practices Worldwide

Training

Standardized Standardized 
MethodologiesMethodologies

Guidelines forGuidelines for
Best PracticesBest Practices
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