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The Context: Why Are Laboratory Platforms 
Necessary?

• Without a laboratory, any surveillance system is incomplete.

• The only way to confirm the etiology of an outbreak is through 
laboratory methods, using validated protocols and ensuring the 
quality of the results. 

• The laboratory system must be fully integrated with all components 
of surveillance.

• It must comply with the IHR*.



Background: IHR (2005)

• Beyond the surveillance of endemic pathogens, WHO Member 
States must be prepared to detect and characterize the 
emergence of new agents with epidemic potential in a timely 
manner*.

• Mechanisms must be ensured for timely access to national and 
regional reference laboratories, as well as to laboratory networks.

• The quality of results must be ensured.

* IHR Core Capacity No. 8
**C4 Laboratory, SPAR



Average capacity as reported in SPAR
Americas Region, 2021–2024
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C4: Laboratory capacity indicators by 
subregion in the Americas, 2023–2024

C4. Average laboratory capacity C4.1 Sample referral and transport system



C4: Laboratory capacity indicators by 
subregion in the Americas, 2023–2024

C4.2 Implementation of a biosafety and biosecurity regime in 

laboratories
C4.3 Laboratory quality system



C4: Laboratory capacity indicators by 
subregion in the Americas, 2023–2024

C4.4 Modalities of laboratory testing capacity C4.5 Effective national diagnostic network



C4 Laboratory Capacity Indicators by 
Subregion in the Americas, 2023–2024

AMRO 2023 2024

C.4 Laboratory 75 74

C.4.1 Sample Referral and Transport System 78 78

C.4.2 Implementation of a biosafety and biosecurity regime in laboratories 60 60

C.4.3 Laboratory quality system 68 66

C.4.4 Modalities of Laboratory Testing Capacity 84 83

C.4.5 Effective national diagnostic network 83 82



Challenges (identified) in emergency situations

• Inadequate or damaged infrastructure (containment, maintenance)

• Challenges for staff
• Unusual event

• Unknown/emerging pathogen

• New variant/genotype

• New virulence factors

• New resistance pattern

• Interpretation of a diagnostic failure

• Inadequate or insufficient equipment, reagents, and supplies
• Timeliness and accuracy of the diagnosis
• Increased demand
• Media and political pressures
• Lack of information
• Limited referral options
• Obstacles to shipping biological materials
• Space for storing samples/strains



Strengthen the comprehensive laboratory platform for 
surveillance and response



Strengthen the comprehensive laboratory platform for 
surveillance and response

Introduction   

Even the best laboratory platform is useless if it is 

not fully integrated with a robust surveillance system 

and an integrated strategy 



Promote the implementation of critical regional mandates 

• CSP30/12 - Strategy on regional genomic 
surveillance for epidemic and pandemic 
preparedness and response.

• CD61/12 Rev. 1 - Strategy on Epidemic 
Intelligence to Strengthen Early Warning of 
Health Emergencies 2024–2029

• “Regional coordination protocols or 
mechanisms established to enable information 
exchange between PAHOGen, INFOSAN, IHR 
National Focal Points, and other relevant 
networks.” 



Promote the implementation of critical regional mandates 

• Strategic Plan for an Integrated Public Health 
Laboratory System in the Americas 2025–2030.

• Strengthen resilient and integrated laboratory networks that support 
disease elimination, emergency response, and the “One Health” 
approach through innovation, strong governance, and sustainable 
capacity development.

• Ensure timely, evidence-based responses to health threats by 
fostering resilience, innovation, and collaboration across the 
human, animal, and environmental health sectors.



The Role of Laboratories in Supporting Epidemiological 
Intelligence

• Epidemiological intelligence: 
A systematic process of detecting, verifying, analyzing, and interpreting 

health data and signals to identify potential threats to public health, 

particularly outbreaks of infectious diseases, and to support timely risk 

assessment, decision-making, and response.

Detection: Continuous scanning of data sources for unusual health-related 

events or patterns (e.g., clusters of cases, syndromic trends, laboratory 

results).



Early detection and surveillance rely on
advanced laboratory networks and capabilities

RELDA (Arbovirus 

Laboratory Network)

Sarinet (National Influenza 

Centers)

Releva (Entomovirology 

Network)

PulseNet (foodborne 

pathogens)

Virored (public and 

academic laboratories)

PAHOgen (Genomics 

Network)

CDC, Fort Collins, USA

CDC, Atlanta, USA

InDRE, Mexico

IPK, Cuba

INEVH, Argentina

IEC, Brazil

ICGES, Panama

WHO-CC



Early detection and surveillance rely on
advanced laboratory networks and capabilities 



Early detection and surveillance rely on
advanced laboratory networks and capabilities: 
PAHO Response to COVID-19 in the Americas

SARI, severe acute respiratory infections | ILI, influenza-like illnesses

WHO Collaborating Center

(U.S. CDC)

30 National Influenza Centers (NICs)

in 26 countries

• We didn’t start from cero...

• All NICs and NPHLs responsible for the influenza and ORV response had already 
implemented molecular platforms.

National Influenza Centers and NPHL network
 (Sarinet) 



PCR reagents (kits, primers, probes, controls) were procured and 
distributed beginning on January 27.

7 country missions for implementation

2 subregional practical workshops: BRA and MEX (18 countries)

January 27                                                                        February 21

29 countries with reagents and detection 
protocol in place  

Early detection and surveillance are based on
advanced laboratory networks and capabilities: 
PAHO’s Response to COVID-19 in the Americas



Early detection and surveillance rely on
advanced laboratory networks and capabilities: 

Genomic Surveillance 



SARS-CoV-2: Expanding the Concept of Genomic 
Surveillance 

December 2025



Laboratory results for public health decision-making

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9698389/pdf/viruses-14-02532.pdf
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Laboratory results for public health decision-making

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9698389/pdf/viruses-14-02532.pdf

Interoperability is essential!
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Laboratory results for public health decision-making: 
Several challenges remain to be addressed...

• Those responsible for laboratory surveillance often think differently from 
those responsible for decision-making:

• Different stakeholders may approach the problem of controlling the spread of pathogens 
(through surveillance) from different perspectives*

• Decisions must be made with a multidisciplinary approach in mind. 

• There is a (significant) gap between scientific language and the language of decision-making: 
policymakers may not prioritize investment in interventions if they do not fully understand the 
importance of early detection and rapid response to disease outbreaks*. 

•  It is our responsibility to translate information into practical (specific) messages.

• A good strategy must include effective communication and understanding with decision-makers; if 

the information is unclear, the recommendations may not be appropriate.



Genomics for public health decision-making: 
Ideas for better communication

• The goal isn’t for decision-makers to become bioinformaticians, but to 
understand what is essential and actionable.

• Simplify without losing accuracy: translate technical findings into clear, concise 
messages.

• Connect science to real-world impact: explain how results influence 
vaccination, diagnostics, or outbreak response.

• Speak the language of risk: use trends, probabilities, and alerts instead of 
technical terms.



Genomics for public health decision-making: 
Tips for better communication

• Instead of saying: “A clade 3C.2a1b.2a2 with a substitution at site HA-
156 was detected.”

• Say: “A variant of A(H3N2) is circulating with changes that could 
partially affect the immune response. It is recommended to strengthen 
clinical surveillance and update the vaccine antigen.”



Genomics for public health decision-making

• “The real value of genomic surveillance lies not in the number of sequences, 
but in the decisions they enable.”

• Standardize how genomic findings are communicated.

• Create multidisciplinary teams—scientists, epidemiologists, and 
communicators.

• Integrate genomic data into regional public health intelligence systems.

• Advances in technology and bioinformatics in pathogen genomics present a 
unique opportunity to use molecular epidemiology to improve public health 
responses.



Resilient laboratories:
Final remarks

• Laboratories are essential for the characterization and surveillance of emerging pathogens

• It is essential to have contingency plans in place to quickly reorganize laboratories and 
respond gradually without significantly disrupting operations

• It is not necessarily about having all the installed capacity, but rather about having access to 
laboratory and reference networks

• Decentralization at the national level can be phased and tailored to need 

• Quality is non-negotiable… all quality assurance processes must be maintained in accordance 
with quality policies adapted to the epidemiological situation (pandemic/emergency) 



THANK YOU!


	Diapositiva 1: Resilient Laboratory Systems: Capacity Building and Coordination with Epidemiological Intelligence 
	Diapositiva 2: The Context: Why Are Laboratory Platforms Necessary?
	Diapositiva 3: Background: IHR (2005)
	Diapositiva 4: Average capacity as reported in SPAR Americas Region, 2021–2024
	Diapositiva 5: C4: Laboratory capacity indicators by subregion in the Americas, 2023–2024
	Diapositiva 6: C4: Laboratory capacity indicators by subregion in the Americas, 2023–2024
	Diapositiva 7: C4: Laboratory capacity indicators by subregion in the Americas, 2023–2024
	Diapositiva 8: C4 Laboratory Capacity Indicators by Subregion in the Americas, 2023–2024
	Diapositiva 9: Challenges (identified) in emergency situations
	Diapositiva 10: Strengthen the comprehensive laboratory platform for surveillance and response
	Diapositiva 11: Strengthen the comprehensive laboratory platform for surveillance and response
	Diapositiva 12: Promote the implementation of critical regional mandates  
	Diapositiva 13: Promote the implementation of critical regional mandates 
	Diapositiva 14: The Role of Laboratories in Supporting Epidemiological Intelligence
	Diapositiva 15: Early detection and surveillance rely on advanced laboratory networks and capabilities
	Diapositiva 16: Early detection and surveillance rely on advanced laboratory networks and capabilities  
	Diapositiva 17: Early detection and surveillance rely on advanced laboratory networks and capabilities:  PAHO Response to COVID-19 in the Americas
	Diapositiva 18: Early detection and surveillance are based on advanced laboratory networks and capabilities:  PAHO’s Response to COVID-19 in the Americas
	Diapositiva 19: Early detection and surveillance rely on advanced laboratory networks and capabilities:  Genomic Surveillance 
	Diapositiva 20: SARS-CoV-2: Expanding the Concept of Genomic Surveillance 
	Diapositiva 21: Laboratory results for public health decision-making 
	Diapositiva 22: Laboratory results for public health decision-making 
	Diapositiva 23: Laboratory results for public health decision-making:  Several challenges remain to be addressed... 
	Diapositiva 24: Genomics for public health decision-making:  Ideas for better communication 
	Diapositiva 25: Genomics for public health decision-making:  Tips for better communication 
	Diapositiva 26: Genomics for public health decision-making 
	Diapositiva 27: Resilient laboratories: Final remarks
	Diapositiva 28

